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In Plants, Mills, and Factories 


EVERY manufacturer today finds himself confined between 
two solid barriers over which he can exercise no direct 
control. Before him he sees the price his goods will 
bring, dictated by laws of supply and demand. Behind, 
the cost of materials and labor hems him in, for labor and 
material prices automatically adjust themselves to forces 


whose action he, as an individual, can vary hardly at all. 


How, then, shall he increase his freedom and comfort 
within this tight inclosure ? How shall he raise his own 


profits, strengthen his competitive ability ? 


He can secure a more economical combination of 





factors of production. With everything else almost 
rigid, he finds that there is one elastic medium upon 
which he can operate. It is that part of his costs as 
dictated by his choice and application of equipment. 
Let him focus his attention upon this one area where his 


endeavors bring the highest and quickest returns. 
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Your Maintenance Man Knows 
the Value of these Enclosed Motors 


Complete and ready accessibility 

to all parts is one of the features 

of Allis-Chalmers enclosed fan- 
cooled motors. 








+ MAINTENANCE ENGINEERING 


Lyme is 


E knows that where dust, dirt, mois- 
ture, dripping water, or destructive 
gases are present .... those drives in 
out of the way places where motor wind- 
ings become clogged or moisture soaked 
.... there, Allis-Chalmers enclosed fan- 
cooled motors reduce trouble and oper- 
ating expense. 

He knows that sturdy construction, 
liberal design, and unexcelled insulation 
are features of Allis-Chalmers motors 
and that the enclosed-fan-cooled type, 
while thoroughly : protected, is readily 
accessible. 

Allis --Chalmers enclosed fan - cooled 
motors approved by the Underwriters for 
dusty locations are described in Leaflet 
2124. Explosion-proof motors, also ap- 
proved, are described in Leaflet 2125-A. 


Allis-Chalmers Mfg. Co., Milwaukee 
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Planned Counter-Offensives 


E. B. ADAMS 


Construction Engineer, Point Breeze Plant 
Western Electric Company 
Baltimore, Md. 


HE FOUR requisites of ade- 
quate fire protection are incor- 
porated in the system at the 
Point Breeze plant of the Western 
Electric Company, Baltimore, Md. 
These essential features are first, 
complete protection—every square 
foot of space is taken care of; sec- 
ond, accessibility and adequate con- 
trol; third, entire independence of 
any domestic water service; and 
fourth, absolute reliability at all 
times, under all conditions. 

In addition to the protection af- 
forded by the yard hydrant system, 
the three main manufacturing build- 
ings are equipped with sprinkler sys- 
tems. The boiler house and switch 
room are not sprinklered, because the 
boiler house contains little combus- 
tible material except coal, and the dan- 
ger and damage done by water in the 
switch room would be greater than 
that by fire. The oil house is protected 
by asteam fire smothering system. The 
two well houses stand alone; as there 





Against Fire 


is no combustible material in them, no 
fire hazard exists, and consequently 
these buildings are not sprinklered. 


Water Supply and Distribution— 
For dependability, a water main pro- 
viding the supply is a part of a loop 
system, so that in case of failure at 
one end an ample supply may be 
provided from the other. At pres- 
ent the water supply is drawn from 
the city of Baltimore’s 20-in. main 
on one side of the property, and a 
12-in. city water line on the other 
side, supplied from a different sec- 
tion of the city. 

The plant stands at the confluence of 
Colgate Creek and the Patapsco River. 
Later the 20-in. main will be extended 
tc connect with other mains serving 
the area east of the Creek and in this 
way provide an even more reliable 
and adequate supply of water. 

It is desirable for a large plant to 
have a second water supply entirely 
independent of the city water, usu- 





F.W. BUCK 


Chief Mechanical Engineer 
The H. K. Ferguson Company 
Cleveland, Ohio 


ally taken from elevated tanks. The 
Point Breeze building program in- 
cludes a group of six-story buildings 
which will carry storage tanks with 
a total capacity of 100,000 gallons. 

To supply adequate pressures, two 
fire pumps were installed, with pro- 
visions for a third. The pumps con- 
form to the specifications of the Na- 
tional Board of Fire Underwriters 
and each is equipped with six 24-in. 
hose test valves. They are of the 
one-stage centrifugal type, are steam 
turbine driven at a speed of 2,200 
r.p.m., and have a capacity of 1,500 
gal. per min. each, at 125 Ib. pressure 
per sq.in. The suction side of the 
fire pumps is connected to the 16-in. 
city water supply. The pumps dis- 
charge directly into the fire protec- 
tion system. Although the city water 
pressure averages about 75 lb. per 
sq.in., it is not relied upon in the 
event of a fire; one fire pumps is 
started immediately. 

Underground piping was laid as a 
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plant. Wherever possible 
the hydrants are located 
along roadways, where 
they are easily accessible 
to fire trucks. Instead 
of installing hydrants 
near the curb, as is the 
usual practice, they are 
placed beyond the side- 
walks. Thus they do 
not interfere with pedes- 
trian traffic and are not 
likely to be damaged by 
large trucks. 

Each hydrant is pro- 
vided with a 6-in. flanged 
inlet and two 24-in. hose 
outlets, fitted with an in- 
ternal type valve, oper- 
ated by a special, pentag- 
onal shaped nut at the 
end of a bronze stem 
projecting through the 
top of the hydrant. A 
steel stem with a bronze 
extension on the main 
shut-off valve has a simi- 





In most cases an 8-in. branch from 
the main serves two 6-in. risers. The 
cable building contains 5,420 auto- 
matic sprinkler heads fed by 26 6-in. 
risers. In the insulated wire build- 
ing there are 4,268 heads fed by 21 
6-in. risers. The reel shop has 104 
heads on one 6-in. riser. 

Each riser is equipped with one 
length of 14-in. linen fire hose, riser 
steps, variable-pressure alarm valves, 
shut-off valve, drain valve, mechani- 
cal alarm gong, water motor, two 
pressure gages, one connected below 
and the other above the alarm valve, 
and a circuit closer and electrical 
connection which are wired to the 
sprinkler leakage alarm annunciator 
in the alarm room of the power house. 

The riser steps are made of mal- 
leable iron and are spaced 15 in. 
apart, starting from the floor and 
reaching to a point within 2 ft. 6 in. 
of the shut-off valve. The 14-in. 
hose is of unlined linen and is sup- 
plied in 50-ft. or 75-ft. lengths. At 
the top of each riser there is a con- 

nection for testing the 
alarm valve. 





Paralleling each 
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riser is a 2-in. drain 
line that serves the 


ve 
Ye 


Typical sprinkler riser. 


All hydrants are in- 
stalled over concrete 
pits or manholes, to 
permit ready access to 
the hydrants without 
disturbing sidewalks or 
lawns. 


loop system and provided 
with concrete sectionaliz- Ae 
ing valve pits located at oe 
each intersection and at 
points where branches 
are taken off to serve 


the various buildings in the plant. 


As future construction work is 
finished, underground loops will be 
completed to serve the new units and 
will be supplied with sectionalizing 
valves. Provisions also have been 
made to accommodate future exten- 
sions to the present buildings, several 
of which will be enlarged. 

Yard fire hydrants are taken off 
the underground distribution system 
and spaced approximately 250 ft. 
apart around each building and at 
other strategic points throughout the 
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water motor and al- 
lows the system to be 
drained when repairs 
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VALVE STEM 


or changes are re- 
quired. This drain is 
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larly designed nut, but of larger size. 
All hydrants are installed over con- 
crete pits or manholes, which are 
covered with a 36-in. diameter, split, 
cast iron cover that fits eccentrically 
around the hydrant. The pits permit 
ready access to the hydrants for re- 
pairing or replacing parts without 
disturbing the sidewalks or lawns. 


Sprinkler System—For the auto- 
matic sprinkler system 4-in. and 6-in. 
risers are used, accommodating 80 
and 200 sprinkler heads respectively. 


equipped with a sight 
glass near the ground 
floor, by means of 
which. leaks may be 
detected. 

The spacing and lo- 
cation of _ sprinkler 
heads are governed by 
National Board of 
Fire Underwriters 
rules, which take into 
account the type of 
building, construction, 
and the dimensions of 
the ceiling beams and 
bays. In general, one 
sprinkler head is re- 
quired for every 90 sq.ft. of floor 
area. 

All sprinkler piping above the 
ground was tested to not less than 
150 lb. per sq.in., hydrostatic pres- 
sure; the underground and hydrant 
lines were tested at a pressure of not 
less than 200 Ib. per sq.in. The dura- 
tion of the tests was two hours, and 
it was required that the piping should 
not show any indication of leaks, and 
that the pressure drop no more than 
10 Ib. in the first hour or 15 Ib. in 
the two hours. 
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Accessory Equipment and Person- 
nel—Hose houses to accommodate 
24-in., Underwriters-approved, rub- 
ber lined, cotton jacketed fire hose 
are installed where required, and 
are equipped with .extra spanner 
wrenches, extra play nozzles, and 
sufficient lengths of hose. 

There is also a fire alarm and night 
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cellaneous small tools, and the like, 
is located in the fire engine room 
and can reach any place in the Works 
in a few seconds after an alarm is 
sounded. There are three 8-hr. shifts 
of well trained firemen, with head- 
quarters in the fire truck room. 
There are two other auxiliary squads 
made up of factory employees. The 
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The nerve center of the system. The works fire chief, with his 
maps and these signaling devices before him, is immediately 
informed of fire trouble in any part of the plant. 


watch system. Special attention was 
given to the location of the pull boxes 
in order that all parts of the build- 
ings and grounds might be ade- 
quately patrolled. Every precaution 
is taken, even to the extent of select- 
ing and placing furniture, waste 
paper baskets, waste, rags, paper con- 
tainers, storage of combustible ma- 
terials, and so on. 

A fire truck equipped with 1,000 
ft. of 24-in. rubber lined fire hose, 
hose stakes, all service gas masks, 
fire blankets, salvage covers, portable 
fire extinguishers, door openers, mis- 
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first responds at the first alarm given 
and goes to the fire station to substi- 
tute for the regular firemen. If 
another alarm is sounded, a second 
group responds in the same manner, 
always leaving a group at the fire 
station for emergency. 
Like the regulars, the auxiliaries 
also are given training in the meth- 
ods of fighting fire. In addition to 
these. firemen, departmental fire crews 
are organized in each building. These 
men are trained in handling the port- 
able fire equipment and the 14-in. 
hose, and in the operation of sprinkler 





Instructions are given to 
these men once a month, and fire 
drills are given periodically in order 
that the Works fire chief may check 


valves. 


the efficiency of their operations. It 
also is the duty of the night watch 
patrolmen to investigate all valves 
on the fire protection system, close 
windows, and turn off all unused 
electric circuits. Specific duties are 
assigned to each round, such as in- 
specting valves and valve seals, fire 
pails, waste containers, and the like. 

A section of the power house ‘has 
been assigned as the central station 
of the fire department. Here are 
located the fire chief, firemen, fire 
truck, and complete equipment. 

The works fire chief has maps be- 
fore him giving the location of every 
sprinkler, riser, and hydrant through- 
out the works. Directly above his 
desk is located the sprinkler alarm 
annunciator panel. Normally a green 
light shows on the panel board, but 
when any flow of water goes through 
a sprinkler riser because of the open- 
ing of a sprinkler head, the green 
light goes out and the red light shows. 
There is also a bell inside the panel 
cabinet, and an indicator on the out- 
side, the latter showing the number 
of the riser in which water is flow- 
ing. In order to stop the bell this 
indicator may be closed. When this 
is done the red light goes out, and 
a white light shows and will continue 
to burn as long as water is flowing. 

Beneath the annunciator panel is a 
table containing registers recording 
the number of box by code perfora- 
tion and the exact time each watch- 
man rings in on his round by a time 
and date stamp. If a watchman is 
reporting at the box the signal will 
be given once, but a fire alarm from 
the box will repeat the signal seven 
times. Also, when a fire alarm comes 
in a single acting gong rings out, and 
a green light flashes the number of 
the box. These signals are in paral- 
lel and either can be used in case of 
failure of the other. 

Each combination fire alarm and 
watchman’s signal box is equipped 
with a telephone jack into which the 
watchman may plug his portable 
telephone set and so talk with the 
office. A buzzer located on each box 
permits the chief to call the watch- 
man at any point on his round. The 
convenient telephone switchboard en- 
ables the chief, therefore, to get in 
touch with any watchman at any box. 
There is also a city fire alarm box 
centrally located so that in case of 
necessity the city fire department 
may be called. A pushbutton in the 
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fire house also permits sounding a 
fire signal on the steam whistle on 
the roof of the power house, as well 
as on auxiliary air whistles in each 
building. By this means the auxil- 
iary fire squads are called to their 
proper positions. 

All materials conform in all re- 
spects to the requirements of the Na- 
tional Board of Fire Underwriters. 
Valves 24-in. and over are flanged, 
those under 24-in. are screwed. Ex- 
cept for connection with valves, all 
fittings from the floor to the sprinkler 
heads inclusive are screwed. Those 
24-in. and over are cast iron long- 
turn; 2 in. and under, standard cast 
iron. All underground piping and 
fittings are of the bell and spigot 
type and all joints at change of di- 
rection are strapped. 

The portable fire protection equip- 
ment consists of two kinds of fire 
pails. The first kind comprises water 
pails for ordinary use; the second, 
sand pails (containing a mixture of 
80 per cent bicarbonate of soda and 
20 per cent fine dry sand) for use 
in locations where paints and oils are 
used in quantities, as in varnish rooms 
and paint rooms, garages, and in 
giaces where highly inflammable 
liquids are employed. The pails are 
hung in conspicuous places, such as 
on columns along aisles, beside exit 
doors, and near drinking fountains. 
Water pails are painted red on the 
outside and lettered FIRE in black 
letters at least 24 in. high. Sand 


pails are painted blue and are simi- 


6-23 IN. TEST 
CONNECTIONS 


Fire pumps. 


2,200 r.p.m., with 1,500-gal. per min. capacity. 





larly lettered. The sand pails are 
sealed with paper covers to keep the 
contents free from moisture. One 
water pail usually is provided for 
every 2,500 sq.ft. of floor space. In 
some cases 24-gal. chemical fire ex- 
tinguishers have been substituted for 
water pails. 


Fire Extinguishers—Four types of 
fire extinguishers are used at Point 
Breeze, namely, the soda and acid 
type; carbon tetrachloride type; foam 
type; and COs type. The soda and 
acid type has a liquid capacity of 
about 24 gal. The chemicals used 
are bicarbonate of soda and sulphuric 
acid. These extinguishers are effect- 
ive for incipient fires on which water 
or solutions containing a large per- 
centage of water are effective. They 
will throw a stream a distance of 
about 40 ft. To combat fires in live 
electrical equipment two types of fire 
extinguishers are used. The first 
type employs carbon tetrachloride, 
which is non-conductive and practi- 
cally non-freezing. The principal 
action of this agent is to smother 
the fire by the heavy vapor given off 
when the liquid comes in contact 
with a flame or heated surface. Users 
of this type of extinguisher are cau- 
tioned not to inhale the toxic vapors, 
particularly in small inclosures that 
are not ventilated. COs (carbon di- 
oxide) type extinguishers also are 
used to extinguish fires in electrical 
equipment. This material is a non- 
conductor of electricity, and does not 


One-stage, centrifugal type, steam-turbine driven, 


In the event of 


fire one pump is started immediately. 


injure fabrics, nor is it injurious to 
the operators, except that it may be- 
come suffocating in a small inclosed 
space where a large volume is dis- 
charged. 

The foam type of extinguisher is 
effective in extinguishing buring oils 
and all inflammable liquids, except 
alcohol and carbon disulphide in open 
containers. The foam floats on top 
of the burning liquid and smothers 
the fire. The chemicals consist of 
bicarbonate of soda, a foam-produc- 
ing agent dissolved in water in an 
outer compartment, and aluminum 
sulphate dissolved in water in the 
inner cylinder. 


Inspection and Maintenance—The 
portable equipment is examined peri- 
odically and recharged when neces- 
sary. The sprinkler water flow alarm 
system is tested frequently, and 
sprinkler heads are inspected for cor- 
rosive action. Sufficient extra heads 
of all temperatures are kept on hand 
for replacement purposes. Strict 
precaution is taken to prevent any 
part of the fire protection system 
from being blocked by trucks or stock 
even for a temporary period. It is 
essential that hose equipment be kept 
perfectly dry. Leaky valves at hose 
connections will rot the hose. 

During construction the inspector 
was provided with a set of 14-in. and 
24-in. plug and screw gages made 
in accordance with National Board of 
Fire Underwriters specifications. Each 
of the sizes of both the plug and 
screw gages consists of a “no go” 
plain gage and the “go” and “no go” 
screw gages. All hose couplings, 
nipples, play pipes, and hydrants 
must pass the test of these gages. 
The inspector also checked for inter- 
ferences between sprinkler heads and 
other building construction and saw 
that the piping system was completely 
cleared and passed a satisfactory hy- 
drostatic test. It is not permitted to 
add to or suspend anything from any 
part of the fire protection system 
except devices directly involved in 
the proper operation of the equip- 
ment. Where sprinkler heads are 
located under decks, stairs, or in 
other positions where they are likely 
te be damaged, they are protected by 
approved guards. Because as few 
joints as possible are desired, all pip- 
ing is installed in full length, and 
short lengths are not allowed where 
a full or single piece can be used. 
Pipe hangers are installed on centers 
not exceeding ten feet. 

The fire pumps, hydrants, and 

Please turn to page 6 
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Lathes equipped with 
automatic tension de- 
vices are used in 
applying temporary 
bands to armatures. 


Temporary 





Banding of 


Hot Rotors 


A. ©. 


ROE 


' Renewal Paris Engineering Department 
Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 


EMPORARY bands should be 

used when it is desired to obtain 

a solid, compact winding, as 
mentioned in the preceding article in 
the November issue. However, cold 
temporary bands do not permit pull- 
ing the winding.together so solidly 
as is possible when the armature is 
preheated and temporary bands are 
applied to it while it is hot. The 
reason is obvious when we consider 
that the majority of windings today 
are wound with coils that are com- 
pletely insulated and that have been 
given two or more dips in varnish and 
baked dry. The insulation on the 
coils and that used during winding is 
stiff and hard when cold. However, 


when subjected to heat the varnish 
and insulation tend to become softer, 
permitting the temporary bands to 
pull the winding together into a more 
compact unit. 

Hot temporary banding may be 
done in two ways. In one method the 
armatures are dipped in varnish and 
baked; in the second, the armatures 
are not dipped and baked, but are 
finished with one or more coats of an 
air drying varnish. For the best re- 
sults, dipping and baking are recom- 
mended with hot temporary banding. 
The combination of hot banding with 
dipping, Method A, will be discussed 
first. 

Method A can be divided into six 


January, 1932 — Maintenance Engineering 


(1) Preheating. (2) 
Dipping. (3) Preliminary baking. 
(4) Temporary banding. (5) Com- 
plete baking. (6) Final cold band- 
ing. Each operation will be covered 
in the sequence that should be fol- 
lowed in doing the work. 


operations : 


Preheating—The armature should 
be heated in an oven maintained at a 
temperature of 105 to 115 deg. C. 
(221 to 239 deg. F.) until it attains a 
temperature of at least 75 deg. C. 
(167 deg. F.). The time required to 
heat the armature to this temperature 
will vary with the size, but in general 
armatures up to 30 in. in diameter 
will require six to eight hours; for 
those more than 30 in. in diameter ten 
hours or more baking will be neces- 
sary. — 


Dipping—While the armature is hot 
immerse it in a good grade of black 
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baking varnish and allow it to remain 
under varnish at least five minutes; 
then drain and clean the varnish 
from metal parts, such as core and 


shaft. Keep the commutator out of 
the varnish. 


Preliminary Baking — After the 
varnish has ceased dripping, return 
the armature to the oven and bake 
from four to six hours at a tempera- 
ture of 115 to 125 deg. C. (239 to 
257 deg. F.). 


Temporary Banding—Remove the 
armature from the oven and as soon 
as it can be handled mount it in a lathe 
similar to those shown in the illustra- 
tion, and start applying the temporary 
bands. The armature should be 
worked on as soon as possible after 
removal from the oven. 

Protect the winding from the wire 
by means of paper, cloth, or tape, and 
use the same or 25 per cent greater 
tension than that specified for final 
cold bands in the preceding article. 


Complete Baking—Upon comple- 
tion of the temporary banding opera- 
tion, return the armature to the oven 
and bake until dry. 


Final Cold Banding—After the 
armature has been baked dry and re- 
moved from the oven it should be 
allowed to cool; then all temporary 
bands should be removed and the 
final cold bands applied according to 
the directions in the preceding article. 

The value of Method A lies in the 
application of varnish to the hot 
winding before pulling it up tight 
with bands, and then baking until the 
varnish becomes tacky. Thus, when 
the temporary bands are applied to 
a hot armature the windings are 
pulled up tight and the final baking 
cements the coils together. 

On armatures using wire-wound 
coils having a large number of leads, 
it will be found advantageous to 
preheat the core and then to apply 
temporary core bands, omitting the 
dipping operation. After the arma- 
ture has cooled connect the top leads; 
then follow Method A except in ap- 
plying the temporary bands to the 
ends, allowing the core bands to re- 
main. This method permits laying 
the top leads to better advantage, be- 
cause it has been found in production 
work that when the armature is con- 
nected and the temporary bands are 
applied to the ends and core in one 
operation there is considerable slack 
in the leads, because the coils and 
front end have been pulled down. 
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Method B involvés a somewhat 
shorter procedure that can be used 
for large armatures. The following 
operations are used from Method A: 
(1) Preheating. (4) Temporary 
banding. (2) Dipping and baking. 
(6) Final banding. Thus, in Method 
B the armature is dipped in varnish 
after the temporary bands have been 
applied, which means that before 
dipping the armature should be re- 
heated if it has become cold during 
the application of the temporary 
bands. 

Method C can be used to hot-band 
armatures that are not dipped and 
baked, and uses the following opera- 
tions from Method A. (1) Pre- 
heating. (4) Temporary banding. 
(6) Final banding. In this method 
the armature is heated and temporary 
bands are applied to it while it is hot. 
It is then permitted to cool before 
removing the temporary bands and 
applying the final cold bands. 

With Method C temporary core 





bands only can be applied before 
connecting the top leads; then the 
armature can be reheated and the 
temporary end bands applied, thus 
obtaining a neat and tight layer of 
top leads. 

It will be found well worthwhile to 
establish the practice of hot banding 
armatures by one of the methods de- 
scribed, preferably in combination 
with dipping and baking, because 
movement of the winding during 
operation will thereby be reduced to 
the minimum, which adds greatly to 
its life. 

When applying temporary bands to 
hot armatures one should exercise 
care to prevent collapse of the coil 
ends and sagging of the layers of coil 
end, bearing in mind the fact that all 
sections of the winding are soft and 
pliable and, therefore, easily distorted. 
This means that armatures should be 
prepared from the core up for hot 
banding, by using a sufficient amount 
of the proper filling materials. 
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Continued from page 4 


sprinkler alarm valves are to be in- 
spected and tested at least once every 
month. The hydrants and alarm 
valves are all numbered. It is the 
duty of the fire department to be- 
come thoroughly acquainted with the 
numbering system and operation, as 
well as with all details of the section- 
alizing control valves. For conven- 
ience a framed operating instruction 
card is placed at all sprinkler risers, 
showing the valve manipulation and 
the area covered by that particular 
riser. This procedure is followed at 
all of the sectionalizing valve pits 


and wherever else it may be required. 

Floor space is valuable, and as it 
is necessary to maintain accessibility, 
particular attention was given to the 
riser locations. Risers are placed 
along aisles wherever possible in a 
place where they will be easily acces- 
sible and yet will not cause inter- 
ference with traffic in manufacturing 
operations. Care is given to the 
proper sprinkler heads over ovens 
and other locations where the stand- 
ard ordinary head is not suitable. 
Furthermore, no steam or hot pipes 
are located near a sprinkler head. 





All hose couplings, nipples, play pipes, and hydrants passed the test of 


these gages. 


a set of a “no go” plain gage and “go” 


During construction each inspector was provided with 


and “no go” screw gages. 
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Application and Design of the 


Floating Drive for Conveyors 


N. H. PREBLE 


Detroit, Mich. 


HE FLEXIBILITY of the 
single-chain overhead conveyor 
has made it especially adaptable 


for use in transporting a1.d processing 
materials in mass production. But 
the length of conveyor that can be 
powered by a single, stationary drive 
is limited because the attendant in- 
crease in chain tension and friction 
necessitates prohibitive sizes of chain 
and supports. 

Increasing demand for longer and 
more heavily loaded conveyors has 
brought about the necessity for using 





multiple drives on a single strand of 
conveyor chain in order to keep the 
weight and cost of chain and carrier 
units down to a reasonable point. To 
meet this requirement there has been 
developed a floating type of driving 
mechanism so arranged that two or 
more drives located at considerable 
distances from each other will auto- 


(Abstract of paper presented before the 
American Society of Mechanical Engineers, 
Dec., 1931) 
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matically synchronize as to speed so 
that a proper driving action at each 
drive point is maintained. 

In order to operate satisfactorily 
the first essential of any multiple 
drive is that all driving points must 
be exactly synchronized. If one drive 
should be running only a very small 
fraction of a revolution per minute 
faster than the others it will tend 
quickly to pull the conveyor away 
from the other drives and assume the 
total load itself. 

In the floating caterpillar drive 


sprocket. All of these parts are 
mounted rigidly on the same frame. 
This frame is carried on rollers and 
guided within a secondary frame by 
means of vertical rollers. As the 
caterpillar chain operates in a direc- 
tion parallel to the driven conveyor 
chain the reaction of the drive effort 
on the conveyor chain will move the 
frame parallel to the conveyor. This 
movement is counteracted by a pair 
of coil springs attached to the fixed 
frame and bearing against the float- 
ing frame. The strength of these 
springs is adjusted to counterbalance 
properly the calculated chain tension 
at the individual drive. 

It is at once apparent that if the 
chain tension or driving effort goes 
above the calculated figure, the coil 
springs will be compressed beyond 
their normal position, and vice versa. 
This tendency to movement is the 
operating medium of the speed con- 
trol. The adjusting shaft of the 
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illustrated the motor is connected by 
a silent chain or V-belt to a variable- 
speed transmission. The variable- 
speed shaft of the transmission is 
connected through a chain or direct 
through a flexible coupling to some 
form of reduction gearing, and the 
reduction gearing is in turn connected 
either direct or through separate gears 
to the driving head shaft. The driv- 
ing sprocket operates a caterpillar 
chain drive which includes a take-up 


variable-speed transmission is con- 
nected to the fixed frame through a 
series of gears and levers so that, if 
the drive moves back under excessive 
load, it will be automatically slowed 
down, and vice versa. The design of 
the connection between the fixed 
frame and the adjustment shaft of 
the speed transmission is arranged so 
that the sensitivity of the control may 
be adjusted by varying the length of 
the lever arm. 








PLANT ENGINEERS’ FORUM 


A new question is presented each month, and our readers’ answers 
to previous questions are published. Write down your opinions 


and send them to the editor. 


Answers published will be paid for 


How Valuable Are Professional 
Plant Surveys? 


New Vear’s afternoon finds the George Shipmans 
entertaining their friends at an informal reception and, 
of course, Frank Fulleger and his wife are there. As 
the scene opens Frank and George have retreated to 
the kitchen supposedly to help with the refreshments, 
but they seem to be doing more talking than assisting. 


“No depression in this house, Frank. If everyone 
is as cheerful this year as the bunch in there, business 
will be back with a bang!” 


“Right you are, George. Maybe it’s a tribute to 
your hospitality. Certainly is a swell party.” 


“Thanks, Frank. By the way, I dropped around to 
see you a few days ago at the plant but you were 
all tied up in a conference. What’s up?” 


“Bunch of high-pressure engineers from the Century 
Oil Company sold the boss the idea that they could 
cut our lubrication and maintenance costs if he let them 
survey our plant lubrication. My part of the job has 
been to show them around and answer their fool ques- 
tions. It sure has kept me busy.” 


“Don’t like the idea, do you, Frank?” 


“Waste of time and energy, George. I’ve lived with 
the equipment in our plant for years, studied and 
experimented to find the best method of lubricating 
each type of equipment. How can these fellows from 
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outside come into my plant and find out how to better 
my methods in a couple of days?” 


“Maybe they can’t, Frank, but isn’t it a good idea to 
let them finish the job before you pass judgment?” 


“Suppose you’re right, George. Maybe the boss did 
it to check me up. As usual you’ve brought me down 
a peg or two.” 


“Wouldn’t feel that way, Frank. Why, the best 
of us—gosh, we’d better pass the ice cream around 
or it will melt. Then we would catch it!” 


And so terminates our characters’ discussion of a 
problem that undoubtedly has confronted most of the 
readers 5f MAINTENANCE ENGINEERING at some time 
or other. You, who have had experience with this 
troblem, must have formulated definite opinions on the 
subject. Put them on paper and send them to the 
editors. i 


Are plant surveys by the engineers of outside 
firms a profitable and feasible procedure? 


In addition to the lubrication survey given as 
an example in the dialogue the question, of course, 
refers to all other types of surveys, such as may 
be performed by the engineers of wage-payment, 
industrial-engineering, heating-and-ventilating, 
materials-handling, power-transmission, industrial- 
instrument, and illumination concerns. 
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A Reserve Fund for Maintenance? 


(Question presented in the December issue) 


O INSTITUTE such a fund is a laudable objec- 

tive indeed from the plant engineer’s point of view, 
but it is not one that would be thought practical by 
accountants, industrial engineers, or management in 
general. 

This subject reminds me of the household savings 
problem in which money is set aside for purposes other 
than actual running expenses, such as savings accounts. 
Everything runs smoothly until a real emergency comes, 
when it is found that the savings have had to be used 
for other purposes. 

Because any reserve fund is no more than a savings 
fund I see no reason why a maintenance reserve would 
fare any better than household savings. By the time a 
real emergency arose, the maintenance reserve fund 
would have been spent to buy new equipment or to pay 
dividends in a pinch. The emergency would have to 
be met in any event; therefore I cannot see what differ- 
ence the name of the fund makes. If a company is 
doing well it can afford to fix up its equipment but, if 
all it can do is to keep going, everything must suffer 
—the price of its stock, wages, dividends, and main- 
tenance—regardless of the fact that money exists in an 
account for maintenance, 

I realize that this viewpoint is not ideal, but I believe 
that it is practical. We all know that, when our shoes 
are wearing out, we either ought to have them repaired 
or buy new ones. If we cannot afford either alternative 
or need the money for other purposes we have to get 
on as well as we can. But, if we can afford to pay for 
one or the other, we do so and it makes no difference 
what the name of the fund is that pays the bill. 


Joun S. Ispae, Plant Engineer 
Factory K, International Silver Company 
Meriden, Conn. 


TABILIZED employment, budgeting, and schedul- 

ing are among the chief topics of industrial discus- 
sion in these days. They are recognized to be of 
prime importance in performing the job of getting 
through these hard times in an economical way and. 
at the same time, maintaining the peace of mind of 
employees. If the maintenance engineer is to be suc- 
cessful in cutting costs he should be allowed full use 
of the foregoing three tools. At no time have main- 
tenance costs been studied by management as much as 
in the present time. 

By establishing a reserve for maintenance projects 
the engineer can so schedule the work that his force 
is kept busy at all times, thus removing the opportunity 
to stall on the part of his force. If the maintenance 
men know that they have steady jobs they will work 
faster, more efficiently, and with less supervision than 
if they were afraid of losing their jobs. 

Unless the maintenance engineer knows in advance 
how much management will spend on maintenance he 
cannot schedule his work intelligently and, without 
efficient scheduling, the benefits of stabilized employ- 
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ment cannot be secured. Therefore a reserve should 
be set aside for sound maintenance projects. 

The reserve should be so tied in with the depreciation 
account that, when machines and buildings are recon- 
ditioned, the attendant increase in the life of such 
equipment can be capitalized by crediting the main- 
tenance reserve fund. with the corresponding decrease 
in the amount of the depreciation reserve necessary to 
replace the equipment. For example, if a machine 
that cost $7,500 has been used for 10 yr. of its 
estimated 15-yr. life, $5,000 should be in the depre- 
ciation reserve. But suppose that by overhauling the 
machine at present low material and labor costs, 5 yr. 
are added to its expected life. Then $2,500 can be 
taken from the depreciation reserve account and added 
to the maintenance reserve fund. 

BERNARD SHEREFF, Engineer, Standards Department 
American Hard Rubber Company 
College Point, L. I. 


HE IDEA of a reserve fund for purchasing new 

and modernizing existing equipment has possibili- 
ties that no plant engineer can afford to overlook dur- 
ing such periods as the present when cost departments 
are showing a reluctance to loosen the purse strings. 

In the first place it is obvious to all of us that we 
have at present a buyer’s market in the equipment field 
and that prices are unlikely to go below the present 
level. Indeed, with the expected upswing of the busi- 
ness pendulum, they may go higher. I am convinced, 
therefore, that it is the duty of every maintenance engi- 
neer to check up on each piece of equipment and com- 
pare its efficiency with that of the latest models. In the 
majority of cases this comparison will enable him to 
present a clear cut argument in favor of a reserve fund. 

Where modern equipment has been installed recently 
careful and intelligent planning will enable the engineer 
to build up a reserve fund with the savings effected by 
the new equipment. Such a task should not be difficult 
in plants that use a system of yearly budgeting. 

By scheduled inspection and careful attention to 
minor details of maintenance, such as oiling and bearing 
adjustments, major breakdowns can be averted and 
labor and material costs reduced. The resulting sav- 
ings form an excellent argument for the creation of an 
equipment reserve fund. 

Rosert S. ALEXANDER, Special Department 
Universal Winding Company 
Auburn, R. I. 
) 
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Is There Profit in Spending? 


(Question presented in the November issue) 


bitten question interested me greatly because a short 
time ago we had to decide what to do in just such 
an issue. Because we do not have a large business our 
expenditures are, of course, not very great when com- 
pared with those of a big corporation. But we operate 
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HOWARD W. HARPER 


Assistant Chief Elec- 
trician, American Tube 
and Stamping Plant, 
The Stanley Works, 


Bridgeport, Conn. a 
contributor to the 
Forum. . 





on a smaller margin of profit than many large plants 
and in times like these we have even worked at a loss. 
Such a losing game might have continued up to the 
present time had we not taken drastic measures to 
remedy it. 

We called a meeting of everyone connected with the 
business to discuss the situation. In this meeting we 
decided to institute the following three-point program: 
(1) house-to-house canvassing, (2) new and more pro- 
gressive advertising campaigns, (3) the purchase of new 
equipment. 

The first two points met with no opposition, but we 
argued a great deal over the third. Many insisted that 
new equipment could not help us in any way. I main- 
tained then as I do now that judicious purchasing can 
be very profitable. We were badly in need of several 
hundred dollars worth of new equipment. Because at 
that time business was at its worst it is not surprising 
that it seemed a foolhardy venture to invest such a 
sum of money in a project that already was “in the 
red.” Yet, after a great deal of discussion, I finally 
prevailed on the others to permit me to make the 
needed. purchases. 

After investigating all markets I purchased only the 
best of equipment. Consequently, with prices at their 
lowest point in history, I was able to buy superior 
quality at bargain prices. 

The result? Business has picked up 100 per cent. 
While others are deep in the rut of depression our 
profits have shot up higher than in prosperity times 
merely because we have learned how to buy. Our order 
department now brings in a volume of orders that would 
require more than three times the capacity of our 
former equipment to convert them into our products 
which consist of paints, oils, varnishes, brushes, and 
alcohol. The new equipment has all it can do to keep up 
with our orders. Because the equipment has paid for 
itself long ago it is adding to profits constantly. 

I can see no reason, therefore, why a larger establish- 
ment cannot duplicate what has been done in our small 
business. 

Just to mention a few of the many possibilities of 
new equipment: A leading magazine recently published 
an article describing machines the moving parts of which 
are painted in colors that help to eliminate accidents. 
Poor lighting causes work to be done inefficiently. Good 
lighting systems now are on the market at a very low 
cost. New cables, elevators, trucks, and cranes can help 
to reduce accident losses while speeding up production 
and distribution. 
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I am certain that, if employers in general would fol- 
low our example, they w6uld find that judicious buying 
saves money. Moreover almost every piece of new 
equipment will aid in saving a worker’s life or limbs. 
In any case the only way to prove that it can or cannot 
be done is to try it. How pleasantly surprised you will 
all be when you succeed! We have. Why can’t you? 

In brief, money spent for new equipment or renewed 
equipment is money saved because it brings in higher 
profits at a lower operating cost. 

I. TANENBAUM, Manager 
Tanenbaum and Son Oil Company 
Cleveland, Ohio 


CONOMY should be practiced in and out of sea- 

son. But, in this particular season, economy often 
takes the misguided course of complete curtailment of 
expenditures. Such a course is fundamentally unsound 
for any plant that has prospects of continuing as a 
going concern. 

It is not surprising that many proposed expenditures 
are ruled out because the benefits to be gained are 
problematical. Most maintenance problems, however, 
are susceptible enough of engineering analysis so that 
a definite summary can be made of the cost of rehabili- 
tation on one hand and the cost of non-spending on 
the other. 

A recent overhaul of a deep well pump indicated that 
its bearing design was faulty and other minor features 
of its construction were not suited to the conditions 
under which it was operating. It was decided that it 
would be much cheaper in the long run to alter the de- 
sign of the pump to suit conditions than simply to re- 
place the necessary parts, even though such alterations 
cost more. 

In comparing the notes of men who have partially 
abandoned preventive maintenance policies with those 
who adhere to regular dismantling and replacement of 
equipment and parts found worn or damaged, it appears 
that the total cost of doing business for the year is 
considerably higher for those who cut expenditures for 
maintenance. Experience has indicated that patchwork 
in maintenance seldom pays dividends. 

J. Etmer Hous tey, Electrical Superintendent 
Aluminum Company of America 
Alcoa, Tenn. 


HE PROBLEM of modernizing factory equip- 

ment is of utmost importance and should not be 
overlooked. I believe that it often is possible through 
careful purchasing to supplant obsolete machinery with 
new and, within a short time, to receive a substantial 
profit from the money spent. 

Some time ago a factory installed a home-made 
mechanical dryer which was soon proved to be ineffi- 
cient and impractical. Consequently it was decided to 
scrap this makeshift and purchase a_ high-speed, 
conveyor-type of dryer. The money spent is bringing 
in a steady, substantial profit because the new equip- 
ment cut the process time in half and bettered the 
quality of the company’s product. 

This line of reasoning can be applied to many stand- 
ard types of machines, the modern designs of which 
have increased the speeds and feeds to such an extent 
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that it is not practical to maintain and use the older, 
obsolete models. It often has been possible to prove 
the advisability of purchasing modern equipment by 
showing that it can pay for itself within a reasonable 
time by means of a comparison of the quality and quan- 
tity of products produced on the existing machinery 
with those expected of the proposed new equipment. 
Money spent for modernizing machinery in these times 
of advantageous buying will be repaid many times over 
when production is increased. 
K. D. Hamirton, Mechanical Department 
Geo. E. Keith Company, Campello, Brockton, Mass. 
\/ 
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Interviewing Salesmen 
(Question presented in the October issue) 


NLESS there is some likelihood of an early pur- 

chase an engineer should not interview salesmen. 
A salesman would not call unless he believed that there 
was an opportunity to make a sale; therefore it is 
unfair to rob him of his time when it is known that 
no purchase can result from the interview. Salesmen 
seem willing to tell their stories to anyone because they 
seldom know for sure whether or not a person is a 
prospective customer. 

Salesmen whom the engineer does not wish to inter- 
view should not be kept waiting. One way to keep 
such salesmen from returning too soon is to tell them 
that, although no purchases in their line are con- 
templated at the time, their printed matter is desired 
for reference. This procedure may lead to the receipt 
of much advertising mail, but an abundance of liter- 
ature is less of a problem than useless personal inter- 
views. Furthermore the literature is a good source of 
information about new developments. 

After the engineer has eliminated all superfluous 
interviews by this method it is possible for him to spend 
more time with the salesmen of products in which he 
is interested. As soon as the trend of the discussion 
shows that a prolonged interview is useless the salesman 
should be told of it with the reason. If the price, for 
example, is high and cannot be lowered the interview 
should be ended. Why discuss as a possible purchase 
a product that the prospect cannot afford? Under such 
objectionable circumstances it is as much a waste of 
time to listen to detailed sales stories as to listen to the 
clock tick. 


JOHN S. ISDALE 


Plant Engineer, Fac- 
tory K, International 
Silver Company, Meri- 
den, Conn., gives his 
reasons in this issue for 
questioning the feasi- 
bility of a reserve fund 
for maintenance. 
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Salesmen should be treated courteously at all times. 

They are not to be considered as beggars for they offer 

a fair exchange of their time and knowledge for the 

engineers’ attention. 

BERNARD SHEREFF, Engineer, Standards Department 

American Hard Rubber Company 
College Point, L. I. 


HE question of interviewing salesmen was brought 

up for discussion by the management of one of our 
local corporations, and it finally was answered by what 
I consider to be as perfect a solution as possible. 

The system now in operation follows: All salesmen 
are interviewed for a period at least long enough to find 
out what they have to offer—if only from a point of 
politeness. It is then the duty of the engineer to get 
rid of salesmen whose propositions do not interest him. 
Such a task can be accomplished with suavity and 
diplomacy by a man who is worthy of his engineering 
position. 

On the date that the plan went into force, cards were 
given to the salesmen as they called. Upon the cards 
was stated that the plant engineer would interview 
salesmen only during the specific daily hours indicated. 
The salesmen now plan their calls to suit these visting 
hours. After a few months’ trial results of the system 
have been a minimum of lost time for the engineer and 
the good will of the salesmen. 

Any policy or system used must be fair to the caller 
as well as to the company if the good will of the sales 
representatives—an important asset—is to be maintained. 


CHARLES R. WHITEHOUSE, Standards Department 
The Holtzer-Cabot Electric Company 
Boston, Mass. 


N DISCUSSING the problem presented for October 

with a number of engineers I find that there is no 
hard and fast rule as to the amount of time that should 
be given to a salesman. In some cases the personality 
of the salesman was admitted to be a dominating factor 
in determining the time of the interview, whereas in 
others the length of the interview was fixed by the time 
requirements of the purchasing agent or engineer. One 
conversation brought to light a practical plan of cam- 
paign which was evolved by a purchasing agent of many 
years’ experience. In my opinion its very simplicity 
makes it worth the consideration of any engineer who 
has the responsibility of ordering new equipment. 

My informant told me that a decade or two ago his 
knowledge of a firm’s products was limited strictly by 
his experience and contact with its salesman. But, by 
reading the advertisements of technical journals with 
their modern methods of presenting information on the 
various engineering products by attractive illustration 
and clear cut, convincing wording, he was able to reduce 
his interviewing time considerably. By studying the 
journal best suited to his needs he was able to select 
three or four reliable makers of whatever equipment 
he required. By querying these manufacturers for 
further data he obtained all the information necessary 
so that, when a salesman called, a minimum of time 
was spent in the interview. 

Rosert S. ALEXANDER, Special Department 
Universal Winding Company 
Auburn, R. I. 
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A specific electric heat application in severe 
foundry service is tried out as an experiment 


and retained as good practice 





ELECTRIC HEAT SOLVES A 
FOUNDRY PROBLEM 


UCH has been said from time 
M to time about the different 
types of heating by means of 
electrical methods, but little informa- 
tion of value has been produced per- 
taining to the use of electric heat for 
foundry applications, where the 
severe service demands special design. 
There may not be any 
demand for electric heat- 
ers in most foundries; 
but because we have 
found them very helpful 
and economical, I am 
giving this outline of our 
heater experiments. I 
feel that the application 
of electric heat in the 
foundry is a little out of 
the ordinary, probably 
owing to the fact that 
most foundries are sub- 
ject to dirt and other 
conditions which are im- 
possible of correction. 
Four years ago the 
foundry superintendent 
asked if we couldn’t pro- 
vide him with some kind 
of electric heaters for the 
molding machines to heat 
the patterns, so that the 
molding sand would not 
stick firmly to them. 
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WM. B. FERGUSON 


Works Electrical Engineer 
Westinghouse Air Brake Company 
Wilmerding, Pa. 


We first started with the Nichols 
jar type of molding machine. Our 
experiments were begun on equip- 
ment in severe service, because if a 
heater would stand up under the jar- 
ring service it would easily stand the 
ordinary squeeze service of the other 
types of machines used in the plant. 


This surface against pattern: 


irk 
“Leads taped with asbestos 


Our first trial was with space 
heaters of the conventional type. It 
was found that they did not give satis- 
factory heat distribution. Further- 
more, they were not easily adapted to 
the patterns. 

Next we tried imbedding a standard 
heating element in a mixture of 





Fig. 1—Type of heater used for all flat-bottomed patterns. With a 
capacity of 1,300 watts, a plate temperature up to 125 deg. F. is obtained. 
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asbestos and silicate of soda, the 
whole being contained in a suitable 
pan. This method did not work out 
very well because the insulating com- 
pound would dry out and crumble, 
allowing the heating element to be ex- 
posed and subsequently damaged. 

Some time later, while tearing down 
a solid pot, we salvaged some of the 
porcelain bricks, and made our next 
heater of the proper number of bricks 
to fit the pattern. These bricks held 
up fairly well despite excessive break- 
age. 

After operating with this type of 
heater for some time we discovered 
the reason for the breakage. The 
powdered asbestos used in packing 
the bricks in the pan would pulverize, 
because of the jarring action. This 
disintegration permitted the bricks to 
move around and be broken, again 
allowing the element to be exposed 
and subsequently destroyed. 

As a result of these troubles we 
adopted a construction using a pan, as 
shown in Fig. 1, which is made of 16- 
gage iron. Four layers of sheet 
asbestos (total thickness about 4 in.) 
were then laid on the bottom of the 
pan. The heating element was set in 
on top of the asbestos with the open 
side up. We then packed the sides 
with asbestos strips 1 in. wide. 

The important point in connection 
with the construction of these heaters 
was to have the asbestos at the bottom 
of the pan of the proper thickness so 
as to throw the top of the bricks about 
4 in. above the level of the pan con- 
tainer. This 
feature is es- 
sential. The 
pattern plate, 
when placed on 
top of of the 
heater, must 
press firmly 
against the 
bricks, holding 
the heating 
element tightly 
against the as- 
bestos backing. 
In this way 
we avoided 


breaking the 
bricks. 
Our first pans 


were made with 
open tops, a dis- 
tinct mistake, 
for in nearly 
every case a 
heater failure 
was traced to 
carelessness in 
handling. The 
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type of workman in the average 
foundry is not always the best or most 
careful, so provisions had to be made 
to eliminate the breakage due to 
handling. 

All our present pans have sliding 
tops which fit snugly against the 
porcelain bricks and prevent them 
from moving within the pan. Because 
it is in close contact with the pattern, 
the heater will transmit nearly all the 
heat with very little loss. 

Nearly all the heaters of the flat 
type are rated at 1,300 watts. They 
maintain a plate temperature of ap- 
proximately 110 to 125 deg. F. while 
working, which is sufficient to keep the 
damp sand from 
sticking to the 
pattern. With- 
out sand on the 
patterns the 
temperature 
will vary be- 
tween 250 and 
300 deg. F. On 
test, one plate 
(dry) went 
from 67 to 250 
deg. F. in ex- 
actly 30 min- 
utes. Although 
rated at approx- 
imately 1,300 
watts the heat- 
ers varied in 
some cases; the 
wattage vary- 





ing from 5 tu 
10 watts 


per 







Open face of 
+ heater against 
this surface 


Fig. 2—Construction details of round-type 
heater for cross-compound pump patterns. 


if This surface against pattern 


Lage crimped 
after entire 
heater 1s assemble 


sq.in. of heater surface, depending 
upon the mass of metal on the pattern 
face. 

In the case of some of the round- 
type heaters it was necessary to par- 
allel two units in the same pan in 
order to get the desired heat, but there 
again it was a matter of cut and try. 

At each molding machine there is 
mounted a convenience outlet, and 
each heater has a cord of sufficient 
length so that it may be plugged in or 
disconnected with ease. 

Other types of heaters are shown 
in Figs. 2 and 3, in which the solder 
pot bricks and elements serve our 
purpose satisfactorily. In Fig. 2 is 





Fig. 3—Heater pan assembled except for 
the connecting cord. The edges are crimped 
together to form a dustproof container. 


shown the construction of the pan, 
and in Fig. 3 a completely assembled 
pan less the cord. 

This round-type heater is used to 
heat the cross compound pump pat- 
terns, where a large and a small unit 
are required, the elements in both 
cases being arranged so that the open 
or heating side of the brick faces the 
outside surface of the pans. 

In this type of heater the bricks are 
used directly against the front surface 
as in the flat type, with sheet asbestos 
backing and side packing. The inner 
surface of the pan is inserted, after 
which the two sides are riveted or 
crimped together to form a dustproof 
box. 

These heaters are used on a travel- 
ing truck which supports the pattern, 
the whole arrangement being pulled 
after a traveling type of molding 
machine. It is necessary that a three- 
wire cable be used to energize the 
heating elements, the extra wire 
supplying a solid ground, because 
there is no effective connection be- 
tween ground and pattern buggy. 
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Small A\pplications of 


Handling Equipment 


Large, intricate systems always have received the 
lion's share of the publicity given to materials 
handling equipment, even when it has been known 
that the potential users of small installations out- 
number greatly those of the big, more impressive 
systems. The result is that undiscovered oppor- 
tunities for the economical application of materials 
handling equipment in a small way exist today 
in many plants. Here we show examples of small 
installations doing good jobs. 
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Costs of handling seed 
corn in the plant of Mor- 
gan Brothers, Galva, IIl., 
have been reduced consid- 
erably by the introduc- 
tion of modern equipment. 
Shown is the start of a 
monorail system used to 
remove 800-lb., welded- 
steel containers of seed 
corn from wagons and to 
distribute the corn into 
drying bins. A motor 
driven tractor unit equipped 
with an operator’s platform 
has been added to the }-ton 
electric hoist. 








A simple reciprocating ele- 
vator controlled by foot 
type pushbuttons does an 
economical job of trans- 
porting batches of tobacco 
between floors in the plant 
of the Tobacco Rehandling 
Company, Louisville, Ky. 
The carriage is moved 
along the guides by an 
electric hoist. 
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Customers’ orders do not lie on desks wait- 
ing for the messenger boy in the plant of 
Jos. T. Ryerson, Inc., Chicago, Ill. A belt 
conveyor whisks them from the telephone 
order clerks shown in the _ illustration 
through the order editors to the service 
department in 10 min.—a fraction ‘of the 
time formerly necessary. 


Unusual flexibility in handling steel sheets be- 
tween pickling operations and punch presses or 
storage is obtained in the plant of the Appleton 
Electric Company, Chicago, Ill, by means of a 
combined push truck, 3-ton double-tandem hand 
hoist, and a monorail system.. The push truck is 
disengaged from the remainder of the equipment 
to serve areas not covered by the monorail. 


Bags of feed may be carried 
from the warehouse to the 
freight cars or vice versa, 
as well as between any two 
points within the ware- 
house, by means of a re- 
versible drag conveyor and 
a portable piler in the 
plant of the Eastern States 
Milling Corporation, Buf- 
falo, N. Y. By locating the 
drag conveyor against the 
wall, floors are kept free 
from obstruction. 
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Gasoline pumps roll through spray 
booths in the plant of The Pennsyl- 
vania Pump Company, Pittsburgh, 
Pa., on a gravity roller conveyor. A 
roller turntable built into the con- 
veyor line within the spray booth 
permits the pumps to be rotated as 
desired during spraying. 


It’s only a few feet of roller con- 
veyor, but without it an extra man 
would be necessary to feed steel 
angles into a shear in the plant of 
The Walker Vehicle Company, Chi- 
cago, Illinois. 





Waste in every conceivable form—small 
and large baskets, boxes, bundles and 
bags—is carried between the trucking 
floor and the waste house above in the 
plant of the Dwight Manufacturing Com- 
pany, Somersworth, N. H., on a wood- 
slat conveyor equipped with angle-iron 
stop bars. Operation of a reversing switch 
changes the direction of material flow. 
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Battery cases are carried from the 
forming presses to the inspector’s table 
at the plant of the U.S.L. Battery Cor- 
poration, Niagara Falls, N. Y., by 
means of an overhead trolley conveyor. 
The equipment, beside eliminating un- 
necessary steps, insures an even flow 
of cooled cases to the inspector. 





Socket assembly costs were reduced 
35 per cent in the plant of the Ben- 
jamin Electric Company, Des 
Plaines, Ill, by the introduction 
of progressive assembly methods 
by means of a belt conveyor. 
Wood lanes are arranged so that 
one lane leads to each worker. 








Development of a special electric truck to 
haul three-wheel cable-core trucks be- 
tween stranding machines and vacuum 
dryers in the Hawthorne Works of the 
Western Electric Company, Chicago, IIl., 
obviated the necessity of scrapping the 
cable-core trucks formerly used as hand 
trucks. The electric truck is equipped 
with jaws which grip the axles of the 
single swivel casters of the cable trucks 
and raise them off the floor. 





< °s 
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Power Analysis in High-Speed 


Group 


series, in the October issue, it was 

pointed out that there are several 
advantages in using higher group- 
shaft speeds in group drives for 
high-speed machines. 

For example, in driving a group 
of machines having driven pulley 
speeds of, say, 1,000 r.p.m., we are 
accustomed to start with a motor 
operating at 900 r.p.m. or even 1,200 
r.p.m., reduce the speed to between 
200 and 400 r.p.m., through a belt 
drive of unfavorable pulley ratio, and 
then increase the speed again. If a 
countershaft is used this increase 
may be in two steps, with fairly good 


|: THE initial article of this 


Drives 


pulley ratios; if no countershaft 
would otherwise be required, it is 
necessary to use one, or else employ 
another belt drive with unfavorable 
pulley ratio. 

To one unacquainted with tradition 
it might seem odd that we do not 
operate groupshafts at a speed inter- 
mediate between motor speeds and 
machine speeds. For groups of ma- 
chines with driven pulleys turning at 
1,000 r.p.m. or so, such practice 
would have several advantages. 

1. All pulley ratios would be im- 
proved. Belt tension necessary would 
be less, slip losses decreased, and 
machine output increased. 


ROBERT W. DRAKE 


Mechanical and Electrical Engineer 
Chicago, Ill. 


2. With present lineshaft speeds, 
belt speeds are generally kept, by 
consideration of pulley sizes, far be- 
low their most economical value. With 
higher groupshaft speeds, this limita- 
tion would be removed. 

3. The cost of overhead transmis- 
sion would be decidedly less. Smaller 
shafting could be used, with smaller 
and narrower pulleys, and narrower 
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Fig. 1—Analysis of group drive transmission losses for a battery of eight machines driven from 


a lineshaft 80 ft. 


long by a 50-hp. motor. 


For groupshaft speeds of 570 r.p.m. and below 


countershafts are used, with all countershaft belts running 2,500 f.p.m. Direct connection of 
motor and groupshaft is assumed for speeds above 570 r.p.m. The length of the light and 
dark areas inclosed by the vertical lines represents the designated losses in watts, each divi- 


sion being equal to 250 watts. 


The total length of the vertical light and dark areas is the 


total of the various losses under the conditions indicated; hence, the bottom of each light 


or dark space represents its zero point. 


For example, the length of the dark area marked 


X, representing the groupshaft bearing friction loss at 1,140 r.p.m., indicates a loss of 240 watts. 
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belts. For the highest speeds, ball- 
bearing hangers would be required; 
for intermediate speeds there would 
be available high-grade babbitt bear- 
ings, spiral, and tapered roller bear- 
ings, and ball bearings. Ball-bearing 
hangers are well within their inher- 
ent limitations at any speed that is 
likely to be otherwise desirable, say, 
1,200 r.p.m. or less. Even 1,800- 
r.p.m. groups are practicable for 
small and moderate horsepower re- 
quirements. 

Consideration of the possible dis- 
advantages of higher groupshaft 
speeds showed that for groups in- 
volving high-speed machines, the 
only important limitation was a pos- 
sible increase in mechanical trans- 
mission losses. 








operating cycle of a few seconds. 
Suppose the load on the motor aver- 
ages around 50 hp., but may reach 
60 to 65 hp. for several hours. 

Then a 50-hp., 40 deg. motor will 
be used. 

The sizes and cost of the mechan- 
ical transmission elements selected 
will vary with the speed. Group- 
shafts range from 2,% in. and 24% 
in. in diameter at 200 r.p.m. to 144 in. 
at 1,140 rpm. At several speeds 
below 700 r.p.m. a section of larger 
shafting is used at the motor drive, 
with smaller shafting elsewhere. The 
groupshaft is 80 ft. long, with nine 
or ten hangers for the larger shafting, 
and fourteen hangers for the smallest 
shafting—on the 1,140-r.p.m. drive. 
For belted drives motor speeds are: 


shaft and the countershafts. Cast- 
iron pulleys are more commonly used 
on countershafts ; however, the wind- 
age losses of cast-iron pulleys exceed 
the corresponding losses of these par- 
ticular steel pulleys by amounts vary- 
ing from 70 per cent for pulleys one 
diameter wide to 800 per cent for 
pulleys that are narrow in comparison 
with their diameter. 

Inasmuch as low-loss pulleys were 
used on the highest-speed drives, a 
fair comparison demands their use 
on the lower-speed drives. If types 
of pulleys, bearings, etc., are changed 
as the speed is increased there will 
be doubt as to whether any change in 
losses is due to the change in speed, 
or to change in type of equipment. 

Speeds for the countershaft belts 


TABLE I— TRANSMISSION EQUIPMENT REQUIRED FOR GIVEN DRIVE AT DIFFERENT GROUPSHAFT SPEEDS 





GPOUPSHALE EDGER, C.D Ase oiccic ccc ssccce cess 200 300 400 500 570 690 850 1,140 
Groupshaft, diameter, in..........sccseesee 233* and 2x5 2ys* and 27;* and 27%* and 145 138 18 
2% 233 233 138 
Wuaimber Of HGn gett sic ae s...0:'0 0101045001010 10.0.0 000 9 or 10 10 11 12 12 13 14 14 
Ave. resultant load per hangert, Fig. 2...... 790 645 474 417 375 215 180 153 
Ave. resultant load per hangerf, Fig. 1...... 465 435 410 350 375 215 180 153 
Motor pulley (paper) size, in.........eeeee. 13D x12F 12Dx10F 12Dx10F 103Dx10F 10}Dx10F ......... «. seteaareta eeecievies 
Groupshaft driven pulley size, in........... 56D x12P 45D x10F 34D 10F 36D210F SODZ IOP” 4 oocc cece ccsvscess sevcsecee 
Groupshaft driver pulleys (8) size, in., Fig.1..48Dx 6F 32Dx 6F 24Dx 6F 19Dx 6F 17Dx 6F 14Dx6F 12Dx6F 12Dx5F 
Groupshaft driver pulleys (8) size, in., Fig.2.. 18D x12F 17Dx10F 16Dx 9F 15Dx 8F 14Dx 8F 14Dx6F 12Dx6F 12Dx5F 
Countershaft driven pulleys (8) size, in., Fig. 1 24Dx 6F 24Dx 6F 24Dx 6F 24Dx 6F 24Dx 6F 24Dx6F 24Dx6F 24Dx5F 
Countershaft driven pulleys (8) size, in., Fig. 2 10D x12F 14Dx10F 16Dx 9F 18Dx 8F 20Dx 8F 24Dx6F 24Dx6F 24Dx5F 
Motor belt (double) width and length....... 259" 0 a0” (Gx 20" OF 9BY Oi OF  o cicicciec. cccabidescl™ seein 
Countershaft belts width and length, Fig. 1.. 6" x29' 6! x27! " 6! 6" " * ay 
Countershaft belts width and length, Fig. 2.. 12''x 26' 10x 26' 9''x26' g!'x27' = g!!x29') «67x30! =—6""x 30' = 5"! x 30! 
Countershaft belts, speed f.p.m., Fig. 1...... 2,500 2,500 2,500 2,500 2,500 2,500 2,680 3,600 
Countershaft belts, speed f.p.m., Fig. 2...... 950 1,350 1,706 2,000 2,220 2,500 2,680 3,600 
Countershaft to machine pulleys, Fig. 1 .... 24Dx8F 24Dx8F 24Dx8F 24Dx8F 24Dx8F 24Dx8F 24Dx8F 18Dx8F 
Countershaft to machine pulleys, Fig. 2..... 26Dx8F 26Dx8F 24Dx8F 24Dx8F 24Dx8F 24Dx8F 24Dx8F 18Dx8F 





Face dimensions given for pulleys are nominal — actual belt width; pulley face is 5 per cent to 7 per cent wider. 
*At motor drive. if ; 
yAssumptions on which performance summarized in Fig. | and Fig. 2 is based. 


To answer the question, “Will the 
transmission losses in groups oper- 
ated at higher groupshaft speeds be 
decidedly greater than under present 
practice?” let us compute in detail the 
group losses for a battery of ma- 
chines with transmission designed 
for successively higher groupshaft 
speeds. Speeds of groupshafts rang- 
ing from 200 r.p.m. to 1,200 r.p.m. 
will be investigated. For the lower 

. speeds the ordinary arrangement of 
a motor belted to a groupshaft will 
be assumed. For shaft speeds of 
690 r.p.m. and above, the motor will 
be assumed to be connected directly 
to the shaft by means of a double 
flexible coupling. 

At 600 r.p.m. both plans will be 
investigated. 

Assume that the group consists of 
eight special-purpose grinders requir- 
ing a driven-pulley speed of 1,000 
r.p.m. and a power input varying 
from 1 or 2 hp. to 16 hp. during an 
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For the 200-r.p.m. groupshaft, a 
900-r.p.m. motor. 


For the 300: and 400-r.p.m. group- 
shafts, a 1,200-r.p.m. motor. 


For the 500- and 600-r.p.m. group- 
shafts, an 1,800-r.p.m. motor. 


Groupshafts_ direct-connected to 
motors and operating at motor speeds 
of 570, 690, 850, and 1,140 r.p.m. 
will also be considered. 

The selection of some elements of 
the transmission equipment, particu- 
larly the type of pulley and the speed 
of the countershaft belt, in such a 
manner as to give a fair comparison 
presents certain difficulties, because 
both affect the losses profoundly. 
For the high-speed drives, it is rea- 
sonable to suppose that an engineer 
would use steel pulleys having spokes 
designed to minimize fan effect and 
showing the lowest windage loss of 
any on the market. It was decided 
to use these pulleys on both the group- 


must be selected largely to give prac- 
tical pulley sizes and favorable ratios 
on the countershaft and machine belt 
drives. For the higher groupshaft 
speeds 2,500 ft. per minute worked 
out well. Here also it seemed rea- 
sonable that the same belt speed 
should be used on the lower-speed 
drives for a fair comparison. The 
comparative results shown in Fig. 1 
were obtained, on this basis. 

It must be admitted that this proce- 
dure gives rather unusual counter- 
shaft drive proportions at the lower 
speeds. The pulleys on the group- 
shafts, driving to the countershafts, 
are 48 x 6 in. for the 200-r.p.m. 
groupshaft drives, and 32 x 6 in. for 
the 300-r.p.m. drive, with 24-in. diam- 
eter countershaft pulleys and 6-in. 
countershaft belts. In most plants 
wider belts running at lower speeds 
would be used at present on these 
drives. The resulting pulley and 
belting windage losses would be 
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lower, the bearing friction losses 
higher. A second comparison has 
been made in Fig. 2, based on the 
practice observed in older plants. 

The countershafts, pulleys, and 
belts were chosen to give gradually 
increasing belt speeds from 950 f.p.m. 
for the 200-r.p.m. groupshaft drive 
to 2,500 f.p.m. for the 690- to 1,150- 
r.p.m. groupshafts. A comparison 
of the data in Figs. 1 and 2 shows 
that with the slower speed of the 
countershaft belts, the corresponding 
reduction in pulley windage greatly 
exceeds the increase in hanger bear- 
ing losses and results in a 10 per cent 
reduction in the losses of the 200- 
r.p.m. drive. This amounts to, 
1 per cent of total group horsepower. 

At higher groupshaft speeds the 
difference is less. Above 300 r.p.m. 
scarcely any difference exists. At 
200 r.p.m. the arrangement summar- 
ized in Fig. 2 requires twice as wide 
countershaft belting and pulleys as the 
alternative in Fig. 1. As the group- 
shaft speed is increased, the differ- 
ence becomes less. 

Many other alternatives might 
have been considered; for example, 
cast-iron countérshaft pulleys with 
the customary six oval spokes. These 
pulleys would scarcely affect the re- 
sults shown in Fig. 2 for the lower 
speeds, but would increase the total 
group losses in Fig. 1 at all speeds 
and in Fig. 2 at the higher speeds 
very decidedly—as much as 30 per 
cent at 1,150 r.p.m., as can be seen 
by reference to the data on pulley 
windage losses given in a preceding 
article. At 850 r.p.m. this increase 
is much less marked, and below 570 
r.p.m. groupshaft speed it is unim- 
portant. 

As to bearing losses, the most un- 
favorable assumption possible was 
made: that all belts, including the 
motor belts, pull in the same direc- 
tion from the groupshaft, giving 
maximum bearing loads. 

Several common combinations of 
bearing types were investigated. As 
the speed increased certain types were 
omitted from consideration. No 
claim is advanced that these omissions 
indicate the extreme speeds at which 
any particular type of bearing can be 
operated; they indicate merely the 
individual opinion of the author as to 
the speeds at which he would elimi- 
nate them from consideration for in- 
stallation in large numbers in the 
type of service under discussion. 

Comparison of Figs. 1 and 2 shows 
that group losses, particularly at high 
speeds, depend to a considerable ex- 
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tent upon the proportioning of the 
transmission equipment. With no 
change except in countershaft belt 
speed and corresponding pulley size, 
the losses are affected 10 per cent at 
the lower speeds. By merely shift- 
ing from low-windage-loss to me- 
dium-windage-loss pulleys the total 
losses at extreme group speeds may 
be increased 30 per cent. In this case 
the cheaper drive has the lower losses, 
but in the case of the alternative 
countershaft belt speeds mentioned, 
the more efficient drive costs decid- 
edly more than the less efficient al- 
ternative. Thus, in an economic 
comparison the 10 per cent difference 
is much reduced, or, even reversed. 
It may seem that the total losses 


TABLE II — AVERAGE 





tors direct-connected to the group- 
shafts. 

Had there been 24 machines in- 
stead of 8 in the group, each taking 
one-third as much power, the machine 
and countershaft belts would be one- 
third as wide, all losses would be un- 
changed except the pulley-windage 
losses, which would be almost tripled, 
and the hanger bearing losses, which 
would be increased by the greater 
number of countershafts, and in- 
creased further if a longer shaft were 
required. The net increase in loss 
would vary from 2 per cent of the 
total group load at 1,140 r.p.m. to 
0.5 per cent at low speeds. 

2. Use of a certain line of pulleys 
having the lowest windage losses of 


EFFICIENCIES OF 50-HP. 


THREE-PHASE, 60-CYCLE, 440-VOLT MOTORS 





Per Cent Full Load 
Og et SBS A OS e ioer ea 100 75 50 
Nominal 1,800: approx. full load, 1,730....... 90 90 88} 
Nominal 1,200: approx. full load, 1,140....... 90 90: 89 
Nominal 900: approx. full load, 850........ 894 90 got 
Nominal 720: approx. full load, 690....... 89+ 90 89 
Nominal 600: approx. full load, 570....... 883 89 88 


TABLE III— AVERAGE EFFICIENCIES OF 10-HP. 
THREE-PHASE, 60-CYCLE, 440-VOLT MOTORS 





Per Cent Full Load 
Biobor B60 « s oc.c.s\6\0 1010 0.00 bs0'c 0550 00's ove 100 To 50 
Nominal 1,800: approx. full load 1,730........ 88 89 88 
Nominal 1,200: approx. full load, 1,140....... 883 89 88} 
Nominal 900: approx. full load, 850....... 874 88 86 
Nominal 720: approx. full load, 690....... 864 863 85 
Nominal 600: approx. full load, 570....... 84 834 81 


shown are too conservative. The 
over-all losses from motor shaft to 
machine pulley for these groups 
range from 6 per cent to 104.per cent 
of the motor output. For ordinary 
50-hp. groups a loss of 14 to 16 per 
cent is more usual. 

The reasons for this discrepancy 
are as follows: 

1. There are relatively few ma- 
chines in the group. Ordinarily, 
groups contain more than eight ma- 
chines, but in this case eight machines 
result in a 50-hp. group.’ Larger 
motors were considered too unwieldy 
to change quickly in case of break- 
down. This condition does not affect 
the relative losses in an important 
degree. If the number of machines 
were tripled, the losses of the group 
would be increased, but the relative 
showing of high speed versus low 
speed would not be greatly changed. 
It would not be affected at all for 
the higher-speed drives having mo- 


any widely used make is by no means 
universal, and their use on counter- 
shafts is still less common. This 
tends to give group losses somewhat 
lower than ordinarily found. 

3. As explained in a preceding 
article, there are certain minor losses 


not included in the above analysis. 


Experience indicates that these might 
be expected to amount to 1 or 2 per 
cent of the total group horsepower. 

An effort was made to use con- 
servative values for all losses. The 
countershaft and machine belts are 
ample for the peak loads encountered. 
Values of slip and creep used for the 
various belts were based on average 
working conditions, with some belts 
about ready to be taken up, some re- 
cently taken up, and some at inter- 
mediate tensions. Consideration was 
given to the fact that the machine 
belts are nearly vertical. Creep and 
slip losses on the countershaft and 
machine belts were estimated during 
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the heaviest part of the cycle. A 
speed counter would show a lower 
per cent slip because it would aver- 
age in the speed during the light-load 
portions of the cycle. 

It would appear from the preced- 
ing that the losses to be expected 
from high-speed groupshafts are not 
much in excess of the losses from 
shafts operated at the present usual 
speeds, at least when the driven ma- 
chines are operated at rather high 
speeds. At medium speeds the losses 
may be less than for present practice. 

Elimination of the most trouble- 
some belt in the group, the motor 
belt, would favor groupshaft speeds 
of 690 and 850 r.p.m., when reason- 
ably applicable, as well as 1,140 r.p.m. 
when machine speeds will permit. 

Apparently unimportant matters, 
such as the selection of countershaft 
belt speeds or types of pulleys, may 
make far more difference in the total 
group losses than wide variations in 
groupshaft speed. 

Type of bearing selected has an 
effect on the total losses which is by 
no means negligible, but it is not so 
important as was generally believed 
twenty years ago and is widely be- 
lieved even now. 

The proportion of the total group 
losses comprised in pulley and belt 





windage, and the savings possible by 
the use of pulleys having a low fan 
effect are more than has been gener- 
ally realized. For pulleys running 
at a rim speed decidedly higher than 
2,500 f.p.m. these factors are even 
more marked than in the comparisons 
made in this article. 

These two comparisons on a cer- 
tain group drive cannot be accepted 
as indicating the relative losses of any 
and all groups when driven at the 
speeds considered. Anyone inter- 
ested can make comparative estimates 
for his own conditions by means of 
data given in preceding articles. 

In order that readers may compare 
the transmission equipment propor- 
tioned for the same drive at various 
groupshaft speeds, Table I has been 
included. In it are tabulated the 
sizes of transmission elements on 
which Fig. 1 is based. It is evident 
that considerable saving in cost of 
mechanical transmission equipment is 
pssible in groups to which the higher 
speeds are applicable. For example, 
at 1,140 r.p.m. there is only one-third 
the weight of shafting as at 200 
r.p.m., no greater cost of hangers 
and hanger bearings (the smaller size 
offsets the greater number), half the 
belting cost as compared with 200- 
r.p.m. drives as ordinarily laid out, 





and narrower but larger pulleys. For 
direct-connected groups at 570 and 
690 r.p.m. these savings will be less 
and will be largely offset by the addi- 
tional cost of low-speed motors. 

The- question may arise as to 
whether the variation in efficiency of 
motors of different speeds will greatly 
affect the over-all losses of the group. 

For 50-hp. motors, the size in 
question, there is little difference. 
Table II shows the average efficien- 
cies in per cent of several types of 
motors made by three prominent 
manufacturers. For drives requir- 
ing much smaller motors the efficien- 
cies of the lower-speed motors do 
not hold up so well. Table III shows 
a comparison for 10-hp. motors. 

The differences in power factor of 
the low-speed motors, particularly at 
fractional loads, are more marked. 
This consideration will limit the 
conditions under which an economic 
comparison will favor a direct-con- 
nected as compared with a belted 
motor for 570-r.p.m. groupshafts, to 
those cases where trouble may be ex- 
pected with the motor drive belt, or 
where space is not available. Above 
600 r.p.m. the direct-connected drive 
usually works out cheaper in total 
annual cost, considering both losses 
and fixed charges. 
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Fig. 2—Analysis of group drive transmission losses, using countershaft belt running at 950 
f.p.m. with a groupshaft speed of 200 r.p.m., the belt speed increasing as the groupshaft 
speeds increase. The data in this chart are interpreted as explained for Fig. 1. 
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Hope Springs Anew for 1932 
OLLOWING on the heels of budgets and 


inventories, early January affords an appro- 
priate opportunity for reflection and planning. 
A comparison of the trend of business thought 
prevailing at the outset of each of the last two 
years with that of the present time will confirm 
the soundness of our present position and fortify 
our confidence in 1932 as a year of improvement. 

The consensus of opinion on January 1, 1930, 
was that the disabled cylinders of our business 
machine, which started to miss right after the 
stock market crash of 1929, soon would be re- 
paired and the machine would continue at its 
former breath-taking speed. Because the major- 
ity of us still believed that we were in a new era 
in which depressions were impossible, the continu- 
ation of the unparalleled prosperity of the preced- 
ing three or four years was taken for granted. 
This line of reasoning was responsible for the 
wait-until-business-picks-up attitude, which later 
was to be disastrous to many manufacturers. 
Schedules and policies for 1930, therefore, were 
based largely on the hope that the past would 
return in the near future rather than on a 
thorough analysis of existing conditions. 

By January 1, 1931, our business machine had 
developed leaky valves and loose pistons in addi- 
tion to its missing cylinders. Its inefficiency and 
excessive maintenance cost were aggravating a bad 
situation. Although almost all business leaders 
had lost faith in the theory of perpetual pros- 
perity, hope for a quick return of 1929 conditions 
still influenced their policies. 

At this time, when we are passing depression’s 
second milestone, many changes are evident. 
The obsolete business machine of 1929 has been 
replaced by a 1932 model. Although the new 
machine is smaller and lacks the luxurious ap- 
pointments of its predecessor, it is much more 
efficient, is designed to suit present conditions, and 
is within our means. Instead of wishing for the 
return of 1929 prosperity, many business leaders 
now hope that such an orgy of indulgence and 
speculation with its depressing results never will 
return. In many quarters there is confidence that 
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business at last has found the road leading to a 
more stable and permanent prosperity. 

Seldom has industry had as good an opportu- 
nity to wipe its slate clean and make a fresh start, 
using advantageously the lessons acquired through 
the experience of former years. 


Add to Illumination Assets 
by the Use of Soap, Water and Paint 


ELATIVELY, industry is __ illumination- 

conscious. Some of the diehards, some of 
the thoughtless remain to be sold on the advan- 
tages accruing from the practice of working in 
plenty of light. But by and large the men of in- 
dustry know that good light makes for better 
quality, greater precision, time saving, and slow 
wear on the human mechanism. 

Usually the new convert to good lighting makes 
his hallelujah by installing efficient lighting equip- 
ment—or by providing plenty of windows. Then 
he is likely to backslide, by failing to wash bulbs, 
globes, and windows, and by allowing his light 
reflecting surfaces (walls and ceilings) to become 
dirty. 

Soap, water, paint, and elbow grease are the 
physical signs when the backslider once again is 
treading the straight and narrow. It is unfair 
to modern equipment of any kind to give it dark 
and dirty surroundings—most of all is it unfair 
to the human mechanism. And darkness-produc- 
ing items are costly. If they are not paid for in 
terms of lowered efficiency of man-power, they 
are paid for in higher wattage, or lower quality, 
or other tangible or intangible outgo. 

It’s a maintenance job, this matter of keeping 
the old foot-candles where they ought to be. And 
the procedure is simple: Start with modern light- 
ing equipment, housed by suitably painted walls 
and ceilings, and then keep both equipment and 
surroundings clean. Soap, water, paint and elbow 
grease are the tools; all of them are inexpensive 
when measured in terms of results. 


A Success Recipe and a Way to Apply It 


ROM the pile of conflicting success recipes 

amassed by our outstanding men, emerges one 
the truth of which is conceded generally. The 
gist of it is that something more than the con- 
scientious and intelligent discharge of assigned 
duties is necessary for real success—one must do 
constructive work on his own initiative. 

Few positions offer as many opportunities to 
apply such a recipe advantageously as the job of 
the maintenance engineer because his entire plant 
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is a fertile field for the initiation of projects to 
cut costs or to increase production. Many main- 
tenance engineers have the intention and ambition 
to follow such a course but never get to it because 
they cannot seem to free themselves from the time 
requirements of their routine duties. Such engi- 
neers should take immediate steps to release a 
part of their time for original, constructive work. 

The problem can be solved either by delegat- 
ing part of the routine to an assistant or by discov- 
ering faster methods of performing it. Keeping 
constantly abreast of routine work not only shows 
a man’s employers that he is on top of his job but, 
more important, it relieves his mind of the worry 
of unfinished, delinquent work and leaves it fresh 
and eager for the other kind of job. 


What of Depreciation Reserves ? 
N CONNECTION with industrial depression 


the matter of handling equipment depreciation 
in a scientific manner rather than as dictated by 
accounting expediency has been rather widely 
discussed. 

A leading commentator sees one of the greatest 
evils of unbridled competition to reside in the pro- 
cedure of many concerns in ignoring or manipu- 
lating accounting reserves in order to fool them- 
selves and perhaps others into thinking that they 
are making a profit. 

He feels that the matter of depreciation, which 
more than any other single item is subject to per- 
sonal opinion, is abused most of all. That many 
companies practically ignore depreciation makes 
price competition with them extremely difficult for 
concerns that provide actual depreciation re- 
serves. Although disregard of depreciation may 
lead to failure, the neglectful firms exert an injuri- 
ous influence upon their industries as a whole while 
they are in business. When one such firm fails 
another no wiser springs up to take its place. 

Ideally, physical depreciation should be con- 
templated in the light of actuarial data. In the 
interests of net profit and stability, plants should 
go as far as they can in setting up life expectancy 
tables for their various kinds of equipment. 

But uncontrollable variables, such as obsoles- 
cence and increasing efficiency in design, make the 
calculation of expectancy very difficult. It is 
likely, then, that most conclusions as to probable 
physical life are reached by guess work based on 
experience with similar equipment. 

Edwin B. Kurtz, in his book “Life Expectancy 
of Physical Property,” proposes that plant sur- 
veys be made yearly or half yearly over a period 
of three or four years, and that equipment be 
listed according to age. ‘There would then be 
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available a record of retirements by age, arrived 
at within a relatively short time. Certainly such a 
record, even though leaving much of definiteness 
to be desired, would be of great value in the de- 
termination to purchase and the selection of 
equipment. 

Maintenance engineers are concerned in depre- 
ciation and replacement—in the financial side as 
well as the physical. They are in duty bound to 
raise their voices in favor of actual monetary re- 
serves for maintenance and replacement. They 
cannot hope actually to persuade unless they can 
present convincing actuarial data. 


Volume Ninety 


ITH this issue we begin Volume 90 of 

Maintenance Engineering, a consolidation 
of several publications. Electrical Review, begun 
in 1882 as the Review of the Telephone and 
Telegraph, with George Worthington as editor, 
was the founder paper. It absorbed Western 
Electrician in 1908, Electrocraft in 1912, and 
Electrical Engineering in 1918. 

The McGraw-Hill Publishing Company pur- 
chased Electrical Review in 1922 and changed the 
name, first to Electrical Review and Industrial 
Engineer, later to Industrial Engineer, and sub- 
sequently to Industrial Engineering. D. H. 
Braymer became editor in 1922 and was succeeded 
in 1926 by G. A. Van Brunt, now associate editor. 
In December, 1927, Industry Illustrated was con- 
solidated with Industrial Engineering. The pres- 
ent editor took charge in November, 1928. 
Maintenance Engineering became the name of the 
publication with the April, 1931 issue. 

The staff of Maintenance Engineering consists 
of: L. C. Morrow, editor; G. A. Van Brunt, asso- 
ciate editor; E. P. Sweeney and T. A. Bissell, 
assistant editors; Carl Heyel, editorial assistant; 
and H. P. Dutton (Chicago), western editorial 
representative. 








M. E. INDEX AVAILABLE 


PON request a copy of the index of 

the editorial contents of Maintenance 

Engineering for 1931 will be sent free to 
any subscriber. 

Although copies of the index will not be 
available until about February 1, we shall 
appreciate receiving requests as far in 
advance of that date as possible. 




















Around the works... 


Readers are invited to submit descriptions of practical methods devised to 
meet specific operating conditions. The items may refer to details of installa- 


tion, inspection and testing for maintenance, wiring, repair, and replacement 


Concrete V-Blocks Align Material 
for Welding 


N BUTT-WELDING jobs it often 

is found difficult to hold the ma- 
terial to be joined in proper alignment. 
This trouble may be overcome easily 
by using two large V-blocks made of 
concrete to hold the material in place. 
It does not require any great skill to 
make up a couple of such blocks, and 





they always will be found handy for 
welding pipe, shafting, rods, or square 
members. The manner of aligning the 
blocks themselves, to begin with, is 
simplicity itself. Keep a heavy piece 
ot shafting, long enough to reach across 
the full length of both blocks, at hand. 
By using this shafting the blocks will 
align themselves almost automatically. 

Peoria, Il. JOHN E. Hy er. 


Improvised Manual Control 
Facilitates Setting-Up Work 


ME time ago I was confronted 

with the task of keeping a machine 
in operation under difficulties, and my 
solution of the trouble may be of benefit 
to others. 

A large planer was equipped with an 
automatic control panel and a pendant 
switch so that the table could be oper- 
ated manually when setting up work. 
When the knob of this pendant switch 
was turned to the left, the table moved 
in the direction of the cutting stroke 
and, when it was turned to the right, 
the table moved in the direction of the 
return stroke. After work was set up, 
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a pull of the knob caused the machine 
to operate automatically. 

A great deal of trouble, delay, and 
expense was caused by short circuits 
and grounds in the pendant switch even 
though it was well constructed. Pos- 
sibly the job of handling direct current 
at 230 volts for a 35-hp. motor was too 
much for the switch because this load 
was in excess of the rating of the 
switch. A change was made by sub- 
stituting a double-pole, double-throw, 
unfused, inclosed switch for the pendant 
switch as shown in the sketch. This 
switch was mounted so that the oper- 
ator could throw it to the right or 
left while watching his helper set up 
the work. 

At a convenient place on the planer 
two ordinary double-pole inclosed 
switches were mounted to operate from 
a common handle so that, when the 
work was set up, operation of this 
handle cut out the manual control and 
cut in the automatic control. The com- 
mon handle, an iron strap bent 90 deg., 
was bolted to the handles of the two 
30-amp. switches as shown. The ar- 
rangement of switches and the handle 
so that one switch is being closed while 
the other is being opened is indicated 
in the sketch. 

A single-pole, double-throw switch 




















Handle 
— 2- 30-aip. 
externally 
Nneaetoened | operated switches 
arranged so that 


one 1§ opened 
when the offer 
tS Closed 








































ee 

/ 
Handles of switches 
Lo/ted to L-shaped 
handle operating 
both switches 





Switching arrangement used to pro- 
vide manual and automatic control 
for a planer. The upper switch 
provides manual control, the lower 
switches, mechanically connected, 
cut in on automatic operation by 
breaking the circuit to the upper 
switch. 










could have been used in place of the 
double-throw, eliminating the jumper, 
but this equipment happened to be on 
hand. The entire installation is rugged 
and simple and will stand a lot of 
abuse without giving trouble. The 30- 
amp. switch that disconnects the upper 
contacts when opened was used to pre- 
vent trouble in case someone accident- 
ally closed the double-pole, double- 
throw switch when the automatic por- 
tion of the panel was in service. 
Cuas, A. PETERSON. 
Mishawaka, Ind. 


Circular Work Benches Expedite 
Work in Tin Shop 


N THE tin shop of the maintenance 
department of a large manufacturer 
of breakfast fcod all of the wiring, burr- 
ing, and crimping machines are 
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mounted on a round bench built around 
one of the building columns. Because 
of the bulky work handled on these ma- 
chines, the edge of the bench often was 
in the way when the machines were 
mounted on a long bench along the wall. 
The curved edge of the round bench 
permits placing the cans, tanks, pipe, 
or other large work up to the machines 
with little interference with the edge of 
the bench. Also, it is only a step around 
the periphery of the bench from one 
machine to the next. It has been found 
that long pieces of sheet metal work 
can be handled more easily than at a 
rectangular bench along the wall. The 
four spots marked with an X on the 
sketch indicate how close to the ma- 
chines the tinsmith can stand when 
operating the cranks. F. E. Gooprne. 
Chicago, Il. 
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Barrel Rack and Removable Ramp 


A rack and ramp can be 
made from pipe as shown in the 
accompanying sketch. The rack is made 
by v.elding two lengths of 3-in. pipe to- 
gether with 2-in. cross members, which 
are spaced as shown. The longitudinal 
members are 18 in. apart. Legs of 3-in. 
pipe with bases of 8-in. square plate are 
welded at each end. 

The ramp is made up of the same 
size pipe and is about 5 ft. long. The 
ends are flattened as shown. One end 
has two lugs, 4 in. thick and 2 in. square, 
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welded to it. In the end of the rack 
two slots are burned large enough to 
receive the lugs. When the rack is to be 
used, the lugs are slipped into the slots 
in both sides of the rack to prevent the 
ramp from sliding out of position. 


M. C. CockKsnotTrT. 
Arcadia, Calif. 


Repairing Soil Pipe Joints 


| Ratti a line of cast iron soil pipe 
generally is regarded as strictly a 
plumber’s job. However, the man 
responsible for the maintenance of 
sanitary and drainage systems in manu- 
facturing works and _ power plants 
usually is expected to oversee such jobs, 
even if he does not perform the actual 
labor himself. 

In a recent instance an operating 
man undertook the repair of four leak- 
ing joints in a vertical connection of a 
soil pipe line leading from a_boiler- 
biowoff tank to a street basin. The 
joints had been poured before the pipes 
and fittings were aligned properly. The 
result was that the thickness of lead 
varied from ve to 4 in. in each joint. 
The oakum that had been stuffed in 
each joint before the lead was poured 
had rotted away. Much of the lead had 
been carried away by the blowoff cur- 
rent in the pipe after it had been 
loosened by vibration. Furthermore, 
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Fig. 1—Longitudinal section of a 
cast iron soil pipe coupling. 
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jead over the coated surfaces. 


constantly through the pipe added to 
the discomfort of the undertaking. 

The first task in repairing the joints 
was to pry the parts into alignment so 
that the spigot end of each joint entered 
the bell end centrally. Using a packing 
tool the engineer then rammed a wisp 
of flax tow, well daubed with white lead 
and twisted tightly, into the faucet of 
each joint, forcing it firmly into the 
bottom. This packing held the hot 
vapor in check. The flax tow pre- 
viously described makes better packing 
than oakum because it makes an inde- 
pendent and permanent joint, whereas 
oakum depends upon its lead backing 
and eventually rots. Pouring the lead 
then was an easy matter because the 
faucet ends of the joints pointed upward. 

To secure a serviceable lead-calked 
spigot-and-faucet joint in a horizontal 
line of soil pipe the first operation is to 
coat the inside of the faucet or bell and 
the beaded end of the spigot with a thin 
mixture of white lead and boiled linseed 
oil. This coating is followed by a 
liberal sprinkling of dry powdered white 
Next, the 
ends are aligned as shown in Fig. 1, 
and a strand of twisted flax tow is 
calked in place in the manner described 
in the previous example. This packing 
will keep any water vapor in the pipe 
from leaking into the pouring cavity. 
To serve as a dam when the joint 
is poured an asbestos rope is wrapped 
around the entering pipe and slipped up 
against the mouth of the bell as shown 
in Fig. 2. The wooden clamp is used 
to hold the rope taut; it is attached so 
that a triangular opening or pouring 
gate will be left at the top of the joint. 
The joint is now ready for pouring. 

The temperature to which the lead 
must be heated will be governed largely 
by attendant circumstances. For ex- 
ample, for outdoor work in cold weather 
when the heating is done some distance 
from the job the metal must be brought 
to fair red heat in order to flow prop- 
erly. About 3 Ib. of soft pig lead must 
be used in each joint for each inch of 
pipe diameter. Care must be taken not 
to flood the cavity when pouring. It is 
essential that the molten stream be 
sufficiently restricted to permit the 
escape of all air in the joint. 

After the pour has been made and 
the metal has had time to cool the as- 
bestos rope should be removed, the pro- 
truding gate chipped off, and the lead 
calked in all the way around. The 
calking will eliminate any remaining 
air pockets. Do not concentrate too 
much of the calking in one place be- 
cause such concentration may set up a 
stress that will crack the bell or force 
the lead out on the opposite side. 

If a flux of dry powdered white lead 
is added to the molten lead and the mix- 
ture stirred thoroughly the metal will 
acquire a temper equal to that of com- 
mon soft solder. The mixture is 
tougher than pure lead. When brought 
to a dull red heat the mixture will ad- 
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Fig. 2—Cast iron soil pipe joint 
ready for pouring. 


here readily to the white lead pre- 
viously smeared on the joint surfaces 
of the pipes. When using such a mix- 
ture the ladle will have to be emptied 
while the metal is still molten because, 
if the metal is allowed to harden, it will 
stick to the ladle. 

Where many lengths of soil pipe are 
laid in a trench all leaded joints should 
be shored up with pieces of brick or 
stone to keep the joints from settling 
and to avoid bending stresses that 
might loosen the lead or fracture the 


pipe. A. J. Drxon. 
St. Louis, Mo. 


Combination Ladder-Scaffold 
Expedites Overhead Work 


O PROVIDE an inexpensive and 
serviceable means for reaching over- 
head lineshafting one shop foreman con- 
structed the combination ladder-scaffold 
shown in the accompanying sketch. 
The tool consists of a substantial lad- 
der to which is secured a working plat- 
form about 6.ft. long. <A _ horizontal 
footing is fastened to the base of the 
ladder as shown. 
This portable scaffold can be moved 
easily about the shop when such jobs 








Working 
scaffold, 











A ladder can be converted into a 
portable scaffold by adding a plat- 
form and footing as shown. 
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as adjustments, oiling, and pulley 
changes are to be performed on line- 
shafting. It also was found that the 
use of the scaffold makes window clean- 
ing easier because it provides working 
space for a helper. This application 
alone justifies the construction of such 
a scaffold. G. A. LUERs. 
Washington, D. C. 


Safety Tips for Ladders 


ADDER tips, made of steel straps 
provided with V-ends bent back 22 
deg. as shown, make ladders resting on 
cement floors safe for any reasonable 
angle of tilt. The points always should 
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face the wall so that any movement of 
the ladder tends to make it “walk” 
against the wall rather than slip away 
from it. A tool-steel point properly 
hardened will hold its sharpness and 
maintain its effectiveness. Such tips 
are standard for ladders in the plant 
of the Motor Wheel Corporation, Lans- 
ing, Michigan. H. P. LEoNARD. 
Chicago, Ill. 


Special Tool Simplifies the 
Shaft-Aligning Job 


NE OPERATION in aligning a 

lineshaft can be saved by use of a 
tool that I have designed. Ordinarily 
the lineshaft first must be aligned with 
regard to a vertical plane by means of 
a plumb bob, after which procedure a 
second operation must take place—level- 
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ing the shaft in a horizontal plane by 
applying a level to the top of the shaft. 
But, when my tool is used, the two 
operations are performed simultaneously. 

In the sketch the shafting to be 
aligned is represented by A. The tool 
is clamped around the shafting by means 
of the hinge D, the slot C, and the com- 
bined bolt and wingnut B. The point of 
the tool I is provided with a telescopic 
adjustment consisting of the sleeve E 
and the two thumb-screws G. Any re- 
quired length of the tool within its 
range thus can be obtained. 

When ready to align, an equilateral 





triangle made of wood is secured at 
each end of the shaft. Each triangle is 
provided with three nails driven in with 
accuracy at the points corresponding to 
the corners of the same equilateral tri- 
angle. One of the nails is located ex- 
actly over the top of the shaft, and all 
three points are placed as_ nearly 
equidistant from the shaft as possible. 
After the triangles have been secured 
accurately in position, a line is strung 
between each of the three pairs of cor- 
responding nails on the triangles. The 
tool now is made fast to the shaft near 
one end and the shaft is revolved slowly 
by hand. By adjusting the length of 
the tool and the position of the shaft in 
the hangers, a point can be reached 
where the extreme point of the tool I 
will just touch all three of the cords at 
H. The tool is then removed from the 
shaft and mounted similarly at the other 
end of the shaft where the same process 
is repeated. After the same operation 
has been repeated at intervals along the 
entire length of the shaft and adjust- 
ments made, the shafting is in alignment. 


Peoria, Ill. Joun E. Hy ter. 


Metered Power Eliminates Guesswork 


ECAUSE it is imperative that each 

foreman know what his power costs 
are so that he may determine accurately 
the cost of operation, electric power for 
each department in our plant is metered 
at the distribution panels which supply 
the electricity for lighting and power. 
The accompanying illustration shows 
two feeder panels located in this shoe 
factory. The panel on the left controls 
the power distribution for one depart- 
ment. A meter located above the steel 
housing records the power consumed in 
this department. The panel on the right 


controls the lighting circuits which are 
metered in the same manner. 

These installations are typical of this 
factory and give us an opportunity each 
month to accurately charge out the 
power consumed in each department. 
Power charges are broken down into de- 
partmental charges covering approxi- 
mately forty separate units. This sys- 
tem of metering has eliminated all guess- 
work in allocating power charges. 

K. D. HAmMILton. 


Mechanical Department 
Geo. E. Keith Company 
Campello, Brockton, Mass. 












































Distribtion panels are equipped with integrating meters 
to obtain accurate power costs of departmental operations 
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Part II—DMaaintenance Control With One Form 


TYPICAL form system for 
A small plant maintenance is in 
use by a hardware manufac- 
turing company employing about 250 
people. In this plant the maintenance 
work order* is made in duplicate by 
the foreman of the department re- 
questing the work. The original is 
forwarded to the Maintenance Super- 
visor and the carbon copy is retained 
by the foreman. 

The Maintenance Supervisor de- 
termines who is to work upon the job 
and what material will be required. 
The material which is needed for the 
performance of the work is then with- 
drawn from stores on a material 
requisition and charged to the expense 
involved. 

The maintenance work order is :n- 
scribed with the name or number of 





*If desired, this form may be viewed in 
the light of an order request. It would 
then require the approval of the Main- 
tenance Supervisor before the _ start of 
work. The caption below the illustration 
of this form gives the actual size of the 
original. However, before the size of a 
form is decided upon the printer should 
be consulted as to the most economical 
dimensions. Standard sizes are those which 
will cut from stock without waste. 


G. |. ROSS 


Chief Engineer, MacDonald Bros., Inc. 


Boston, Mass. 


Last month Mr. Ross 


pointed out the im- 
portance of the main- 
tenance order routine. 
In this article the sys- 
tem used by a_hard- 
ware plant of 250 em- 
ployees is described. 
Though simple—only 
one form is used— 
the plan has proved 
adequate for a small 


organization 
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the man or men performing the work 
on the job and, upon completion of 
the work, with the elapsed time. It 
is then forwarded to the Cost Depart- 
ment for cost distribution purposes.** 

All maintenance employees are re- 
quired to record the time of their 
arrival at and departure from the 
plant on a clock card. This card is 
examined daily by the timekeeper 
assigned to this work. The elapsed 
time is posted on this card and com- 
pared with the clock time. Any dis- 
crepancies are investigated because 
they may represent losses to the 
company. 

For the requisitioning of mainte- 
nance supplies and materials, the 
requisition form provided for produc- 
tion materials is used. Care is exer- 
cised that charges for material are 
made to the proper accounts, for ex- 
ample the allocation of labor involved. 

While this plan is not very elabo- 





**In most small plants this form is 


simply filed in the office of the Mainte- 
nance Supervisor and serves no purpose in 
the allocating of costs or in the “tying in” 
of the job time with the clock-card time. 
This, of course, is faulty practice. 
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; DEPT._____ WILL PLEASE PERFORM THE FOLLOWING WORK 


MAINTENANCE WORK ORDER 


CHG. ACCT 








DESCRIPTION:- 


| FOR MAINT. DEPT. 


| Date | Man | Hours 















































—7- 


DATE — SIGNED 





DEPT. i 
1] 
|| 














Fig. 1—Maintenance Work Order, original and duplicate. This 
maintenance work order is filled out and, upon completion of the job, 


forwarded to the Cost Department. 


rate, it will serve well in many small 


plants where close contact between. 


management and operatives is easily 
maintained. 


Another comparatively simple 


method will be discussed next month, 


Actual size, 8x5 inches. 


when a metal working plant of 300 
employees will be considered. In 
succeeding articles, the more involved 
systems in use in larger plants will be 
treated, where increased complexity 
of operation demands many forms. 


BOOKS 


Wages and the Road Ahead 


By James D. Mooney. Longmans, 
Green and Company, 55 Fifth Ave., 
New York, N. Y. Cloth binding, 149 
pages, 54x8 inches. $2. 


DMITTING the soundness of the 

high wage theory, the author be- 
lieves that, nevertheless, the present 
emergency justifies wage reductions— 
in fact makes them imperative. In 
brief, he proposes a “bargain day” pro- 
vided by the wage earner (as well as 
the stockholder and the white collar 
worker) to lower the unit cost of pro- 
duction. Lower unit cost means lower 
cost to consumer, with more purchases 
made, consequently more production 
necessary. 

Mr. Mooney states the objections 
that are and will be offered against 
wage reductions and then constructively 
refutes them. Especially appealing is 
his proposal that we wait no longer 
for some new industry to drop into our 
laps, but start in at once to rebuild 
America, providing for our 120,000,000 
people homes that will be of standards 
hitherto unrealized, and yet within 
economical reach of home consumers. 

If you have been feeling that wages 
and salaries should go down along with 
the cost of living and returns to stock- 
holders, you will find convincing sup- 
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port in “Wages and the Road Ahead.” 
If you think that you are definitely 
opposed to wage and salary reductions, 
you are in danger of having your mind 
changed if you read this book. 

And the reading itself is a pleasure— 
no wading over your head—just plain 
sailing such as the man not versed in 
the technicalities of economics likes. 


Valve Standards 


ENTER-TO-FACE dimensions for 
ferrous flanged valves developed 
and approved by the Manufacturers 
Standardization Society of the valve 
and fittings industry as standard prac- 
tice have been tentatively recommended 
for adoption as an American standard 
by Subcommittee No. 5 of the Sectional 
Committee on the Standardization of 
Pipe Flanges and Fittings. This pro- 
posal sets forth the center-to-face dimen- 
sions of cast iron and steel flanged 
valves of the wedge, gate, globe, and 
angle types over a considerable range 
of sizes and pressures. When adopted 
this standard should facilitate consid- 
erably the replacement of valves in 
existing piping systems. 
This tentative proposal is now being 
distributed to a number of interested 





firms and individuals for criticism and 
comment and after receipt of these com- 
ments the Subcommittee will formulate 
a definite recommendation for submittal 
to the Sectional Committee. 


Occupational Disease Legislation 


HE REPORT of the Committee 

on Standard Practices in the Prob- 
lem of Compensation of Occupational 
Disease of the American Public Health 
Association is presented in this 124- 
page booklet in a more complete and 
authoritative form than when it first 
was submitted in 1929. Although a 
large part of the text is given to laws 
covering occupational diseases in the 
United States, the publication includes 
an outline of similar legislation enacted 
by practically every other country on 
the globe. Emphasis is placed on the 
basis of compensation and the arbitra- 
tion of claims arising from occupational 
diseases. 

The price is $1.50. Copies may be 
obtained from The American Public 
Health Association, 370 Seventh Ave., 
New York City. 


Belt Drives with Cast lron Pulleys 
and with Paper Pulleys 


s¢FIQELT Drives with Cast Iron 
Pulleys and with Paper Pulleys,” 
by C. A. Norman and G. N. Moffat, 
department of mechanical engineering, 
Ohio State University, has been pub- 
lished as Bulletin 62 of the University 
Engineering Experiment Station. 

Investigation was made of the trans- 
missive power of oak tanned leather 
belts and rubber belts on cast iron and 
paper pulleys to ascertain the trans- 
missive power of these various combi- 
nations, particularly at small angles of 
contact. 

The bulletin contains a description of 
the tests, photographs of the apparatus 
used, and 25 graphs presenting re- 
sults. Copies may be obtained without 
charge by addressing the Director, 
Engineering Experiment Station, Ohio 
State University, Columbus, Ohio. 


Plant building deterioration goes 
on all the time, and one of the 
most vulnerable spots is a 
window. In the February issue 
S. C. Hunter tells how to reduce 
maintenance on steel and wood 


sash. 
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QUESTIONS and 


ANSWERS 


Using Flexible Couplings 
on Lineshafts 


We have found it almost impos- 
sible to keep several of our line- 
shafts properly aligned. These 
shafts range from 50 to 100 ft. in 
length and are mounted in bab- 
bitt bearings. The building is of 
mill-type construction and widely 
varying loads on the floor above, 
over which we have no control, 
change the alignment almost from 
day to day. Equipping the line- 
shafts with self-aligning ball- 
bearing hangers and using flexible 
couplings, instead of the solid 
type now used, has been pro- 
posed. If any readers have tried 
this expedient, I wish they would 
let me know what results were 
obtained. 
Chicago, Ill. 


* 
Why Won't This Motor 


Operate as a Generator? 


Recently I bought a used d.c. 
motor, of about 1 hp., which did 
not have any name plate data, 
and I am at loss as to its exact 
rating. However, I connected it 
to 110 volts d.c. and it ran sat- 
isfactorily.. It is a two-pole, 
compound-wound machine. The 
field poles are laminated. I wish 
to convert it into a generator for 
testing purposes. I tried various 
connections and directions for 
different speeds, but it simply 
won't generate, although I do get 
a very small deflection on a 
low-reading d.c. voltmeter. The 
armature tests O.K., and so do 
the field poles. The shunt wind- 
ing consists of about 7,000 turns 
of No. 34 wire, and the series 
winding of 50 turns of No. 22. 
The coils test out O.K. 
Indianapolis, Ind. J. R. M. 


A Compound for Fastening 
Pigtails to Motor Brushes 


Can any of your readers supply 
us with information as to the 
making of a compound for 
fastening pigtails in carbon 
brushes? ¥. DB. C 


Courtdale, Pa. 











Please submit answers 


promptly. We expect to 
publish no answers later 
than the second issue 
following the appearance 


of the question. Selec- 


tion will be made on the 
basis of quality, but an- 
swers first received have 
the best chance of being 
used 


High-Gloss versus 
Flat Paints 


I should like to know whether 
paints that dry with a compara- 
tively high gloss are more or less 
suitable than so-called flat paints 
for use on the walls and ceilings 
of industrial buildings. I have in 
mind such factors as light-reflect- 
ing ability, tendency for dust and 
dirt to adhere to the surface, ease 
of cleaning, and general dwura- 
bility. What conclusions have 
readers come to in this matter? 
St. Louis, Mo. E.O.E. 


tions of interior painting in in- 
dustrial plants is to improve the 
amount of illumination at the work. 
Fundamentally a paint should be chosen 
which will have the best sustained 
ability to reflect light. To a large degree 
the color that is chosen should be a light 
tint because the near white tints re- 
flect more light than the darker colors. 
For example, a very popular combina- 
tion is a near white color on ceiling and 
upper walls initially reflecting from 85 
to 90 per cent; a light tan or apple 
green color for walls, that reflects from 
60 to 70 per cent, and a dark ivory or 
medium green treatment of lower walls, 
with a reflection value of 40 to 50 per 
cent. 
It is a common fallacy to think that 


Ora OF the most important func- 
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the more shiny the surface, the more 
light is being reflected therefrom. From 
a glossy surface the reflected light in 
general obeys the law of regular or 
specular reflection and we get images 
of the light sources or an uneven dis- 
tribution of illumination. From a mat 
or non-glazed surface, the maximum 
light reflected is in a direction normal 
to the surface, regardless of the angle 
at which the light may strike that sur- 
face. Glazed surfaces usually tend to- 
wards glare and consequently the mat 
or eggshell finishes are preferable from 
the standpoint of eye comfort. 

A second factor that must be studied 
carefully is the question of fading. 
However, this change usually does not 
lower the reflecting efficiency of the 
paint, whereas the gradual accumula- 
tion of dust will do so. Much data are 
available in the literature, particularly in 
the Illuminating Engineering Society 
Transactions, covering studies of paints 
and painted surfaces. 

Many plants have found it profitable 
to establish methods of cleaning and 
of preserving non-glazed surfaces, find- 
ing the improved results justifiable from 
the standpoint of increased illumination. 
In some cases, a thorough washing. of 
the ceiling and walls will increase both 
natural and artificial illumination by as 
much as 50 per cent. Various methods 
are familiar, one being to spray a large 
painted area with water before washing, 
in order to avoid streaky appearances 
that result if, for instance, a wet sponge 
is applied directly to a dry surface. 
Another process reported successful is 
to coat a freshly painted surface with a 
thin solution of colorless starch. After 
a period of a few months this starch is 
washed away with warm water, taking 
with it all the accumulated dirt, then a 
fresh coating of starch is applied. 


SAMUEL G. HIBBEN. 
Commercial Engineering Department 
Westinghouse Lamp Company 
Bloomfield, N. J. 


definite answer to this question. It 

seems to be a matter of choice. 
Under certain conditions flat finishes 
might be more acceptable than gloss 
paints. Generally speaking, finishes 
that dry with a flat surface do so be- 
cause they have a less amount of what 
is termed binder in the vehicle, result- 


I DO NOT know that anyone has a 
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ing in the particles of pigment coming 
to the surface of the film, allowing the 
comparatively small percentage of 
binder to remain beneath the film. 

This results in a drier or harder sur- 
face finish than that usually obtained 
with a gloss product. For this reason 
particles of dust and dirt that collect on 
the flat finish are more easily removed. 
On the contrary, flat finishes as a gen- 
eral rule are harder to wash without 
showing streaks or smudges. At the 
same time, when gloss paints are washed 
there is a tendency to grind the particles 
of dust and dirt into the finish, result- 
ing in a surface that is not quite as 
clean as expected. 

The individual responsible for select- 
ing a suitable finish for a certain surface 
is the one to decide this question. 

Roy C. SHEELER 


Assistant Manager 

Prescription Paint Service 

E. I. du Pont de Nemours & Company 
Philadelphia, Pa. 


gloss paints are much more preferable 

and durable than flat paints, espe- 
cially from a maintenance standpoint, 
since E.O.E. has emphasized the fact 
that cleanliness and durability are out- 
standing factors. 

Flat painted walls and ceilings which 
are to be washed at regular intervals 
are not satisfactory because dust and 
dirt adhere to the porous surface. Also, 
when cleaning agents such as soap and 
scouring powders are used it will be 
found that additional labor and expense 
are necessary, and it will also be found 
that after several washings the paint 
will wash off and a new coat becomes 
necessary. 

When gloss paint is used the main- 
tenance cost is lowered because the 
cleaning agent cost is materially re- 
duced. This paint will not wash off 
easily, and will not require frequent 
washings. 

In maintaining gloss painted walls 
and ceilings, dust is removed easily in 
most cases with a dry cloth. Where 
the walls or ceilings are high, a wall 
buffer or hair floor push broom may be 
used by fastening a dust cloth to the 


te HAS been my experience that 


cleaning or sweeping side of the brush. 
The cost of gloss paint will be slightly 
higher than flat paints, but this differ- 
ence in cost will be offset in time by the 
reduced amount of maintenance neces- 
sary. F, J. H. Krause 


Building Engineer 
Southwestern Bell Telephone Company 
Dallas, Texas. 


Metering Three-Phase, 
Four-Wire System 


The meter shown in the sketch 
is a two-element, 5-amp., 100- 
volt wattmeter connected to a 
three-phase, four-wire system. I 
wish that readers would tell me 





(1) whether this meter will in- 

dicate correctly on unbalanced 

loads. (2) What multiplier 

should be used with this watt- 

meter. H. B. W. 
Seattle, Wash. 


ONCERNING question (1) it is 

possible to obtain correct indica- 

tion in the usual instances of ap- 
plication met in practice. A detailed 
series of tests conducted some years ago 
showed that for most conditions the re- 
sults were practically as correct as for 
the method using a three-element meter, 
which is the exact method. The accu- 
racy of the arrangement is affected by 
voltage unbalance rather than by cur- 
rent unbalance, but in the usual com- 
mercial circuit this is not serious. The 
method is used by large utilities for 
metering energy in watt-hour meters. 
(2) The constant for the arrangement 
shown is 80, assuming two-to-one po- 
tential transformers to be used, although 
they are not shown in the original dia- 
gram. C. O. von DANNENBERG 

New York, N. Y. 





How Take Down Sheet-lron 
Smokestack? 


It is necessary for us to remove 
a sheet-iron stack 36 in. in 
diameter and 90 ft. high, which 
we want to salvage for further 
use. We need information on 
the best method of procedure, 
and will appreciate it. J. E. K. 
Newllano, La. 


stack in one piece, and in my 

opinion the best, would be to use 
two gin poles at least 60 ft. high with 
the headers about 10 ft. above the cen- 
ter of the stack. The poles should be 
supported on all sides by dead man 
guide lines. The stack should be tied 
to a line which will come through the 
header block and which will be snatch- 
blocked at the bottom to a dead man 
below. The next course will be to out- 
line the check block near the base on 
which will be a snatch block within a 
radius of 60 ft. 

J.E.K.’s first move should be to take 
the slack on the header block. After 
this, he should shear off his angle at 
the base and burn enough of the stack 
to release it. He can then carry off 
the base by means of the shaft and two 
small pulleys tied to the base of the 
stack and slack off on the center 
headers until the stack is in a horizontal 
position. Bringing the stack down by 
the above method he will always keep 
his heavy end on the small truck and 
at no time will the stack be out of 
control. 

Should the stack be in a weak con- 
dition because of age, «weather condi- 
tions, or work previously performed, I 
would advise him to remove the stack 
in sections on which he can use a single 
gin pole. 

The size of the pole depends upon the 
size of the stack units. If the latter 
method is used it would be advisable to 
keep the gin pole supported by guide 
lines. JoserH A. STONE. 


Assistant Plant Engineer 

Kelly Press Division 

American Type Founders Company 
Elizabeth, N. J. 


QO: METHOD of salvaging the 








VARIABLE voltage control, frequently re- 
ferred to as “Ward Leonard control,”’ was 
developed a considerable number of years 
ago, and has had wide application in elevator 
work. Essentially it involves control of motor 
speed by controlling the voltage of the 
generator supplying that motor. 

Among its advantages are very accurate 


increasing. 


control of speed and simplicity of the control __ issue. 


equipment required. These advantages have 
led to a rather wide adoption of this method of 
control in industrial work, and its use is 


Obviously readers of Maintenance Engi- 
neering must keep up-to-date on this subject. 
The editors will provide the means in an article 
on variable voltage control in the February 
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Fig. 1—Night view of machine shop. The good general illumination makes it 


unnecessary to equip a single machine with a special light. 


17 Foot-Candle Illumination 
Without Local Lighting 


We chose to depend entirely upon 


general illumination. Results justify 


our lighting system 


partment.of the Sikorsky Avia- 
tion Corporation plant at 
Bridgeport, Connecticut, is contained 
in one large building, and all manu- 
facturing activities are carried on 
under one roof. The company makes 
large airplanes of the amphibian type. 
With the exception of the finishing 
of wings, which is done in the “dope 
room,” none of the processes of 
manufacture is isolated from the 
others. 
Through the center of the building 


T HE MANUFACTURING de- 


runs the assembly bay, to which the 
hulls, wings, and parts for final as- 
sembly are brought from either side. 
Under the general production scheme 
various processes which ordinarily 
might be concentrated at one location 
in the plant are carried on wherever 
the materials or parts requiring them 
are being handled. 

The Sikorsky plant consists of the 
main manufacturing building, of 
100,000 sq.ft., an engineering and de- 
velopment building, of 40,000 sq.it., 
and a service building, of 12,000 sq.ft. 
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W. A. COULTER 


Sikorsky Aviation Corporation 
Bridgeport, Conn. 


All these buildings are fireproof, of 
structural steel and brick, and about 
40 per cent of the wall areas are of 
glass with steel sash. All are one 
story high with the exception of the 
office buildings, which are two stories. 
The monitor system, alternating high 
and low bays, was used in construct- 
ing this plant. In the main manufac- 
turing building the assembly bay, 80 
ft. wide by 35 ft. high, is in the center, 
and on each side are three bays 30 it. 
wide by 12 ft. high, and three bays 
30 ft. wide by 20 ft. high. 

This construction, together with the 
large amount of glass area, provides 
for the transmission of the maximum — 
of daylight throughout the factory. 
In order to take advantage of the 
light, all inside walls and structural 
members are painted in aluminum. 

On the west side of the building 
are located the machine shop, sheet- 
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Fig. 2— Lighting 
layout, main manu- 
facturing building. 


Fig. 3— The as- 
sembly bay, where 
considerable work 
has to be per- 
formed under the 
wings which shut 
off the light di- 
rectly from above. 
There is plenty of 
light for efficient 
work, and very 
little shadow. 


metal shop, hull assembly, and stock 
rooms. The east side is devoted al- 
most entirely to the manufacture of 
the wings and tail surfaces. The 
ribs and spars are built up of alumi- 
num alloy metal, and are assembled, 
painted for protection against corro- 
sion, covered with fabric, and finally 
doped and finished ready for assem- 
bly to the hull. 

In this department, also, is given 
the anodic treatment, an electrolytic 
process of oxidizing aluminum alloy 
parts as a protection against corro- 
sion. All parts made of aluminum 
alloy have to be given this treatment 
before they are painted. 

The current for lighting and power 
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is furnished by the United Illuminat- 
ing Company, of Bridgeport, Conn., 
through a 600-kva. industrial sub- 
station on the premises. It was very 
desirable to eliminate any hazard to 
flying that might be caused by over- 
head lines. Such hazard was avoided 
by bringing a 6,600-volt, three-phase 
feeder underground from the power 
company’s system into an outdoor 
substation containing a single high 
tension bus from which taps were 
made to the primaries of 300-kva. 
separate lighting and power trans- 
former banks. 

Between the cable pot head and the 
high tension bus are a main oil cir- 
cuit breaker and set of disconnecting 





switches, providing for complete iso- 
lation of the plant during emergencies 
or temporary construction periods. 
Two 150-kva. lighting transformers 
deliver three-wire, 220- and 110-volt, 
single-phase energy to the various 
sections of the plant. The two cir- 
cuits overlap throughout, so that if 
one is interrupted no large areas will 
be in complete darkness. Each serv- 
ice is separately metered. Arrange- 
ments have been made so that larger 
transformers can be substituted in a 
few hours’ time if necessary, should 
the plant growth require it. Lighting 
buses are designed for 1,000 amperes. 

There are twelve lighting panels, 
with main fuses and the usual sub- 
feeding from one panel to another. 
The panels are installed on columns 
at equidistant points. With 20 
switches per panel, very good control 
of the lighting is obtained at any sec- 
tion of the factory. Full safety type 
tumbler switches were specified. The 











service is controlled from two sec- 
tions of the main switchboard in the 
manufacturing building. Separate 
feeders are not run to each panel. 
Some feeder lines serve several light- 
ing panels in succession, and the size 
of the conductors is reduced at each 
panel. For example, starting from a 
400-amp. fused switch on the main 
switchboard, a circuit consisting of 
three 500,000-circ.mil conductors is 
run in 3-in. conduit to lighting panel 
No. 1, where it passes through a 400- 
amp. cutout, fused for 250 amp., and 
continues with 250,000 circ.mil con- 
ductors in 24-in. conduit to lighting 
panel: No. 8. This arrangement re- 
quires less expenditure for the feed- 
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ers than does the use of separate 
feeders to each panel, where the con- 
ductors must be large enough to pre- 
vent excessive voltage drop over 
comparatively long distances. For 
accessibility all of the subfeed cutouts 
for these circuits are mounted directly 
above the lighting panels. 

It was decided in the beginning to 
provide good general illumination and 
to dispense with local lighting. To 
achieve this end it was necessary to 
install large units. The increased load 
is more than justified by the very 
satisfactory results. For example, 
the average intensity of illumination 
is 17 foot-candles on a working plane 
30 in. from the floor. The average 
wattage per sq.ft. is 1.65. In the ma- 
chine shop it was unnecessary to 
equip a single machine with a special 
light for night work, although over- 
time has been the general case in the 
shop for over two years. In the as- 


sembly bay, where considerable work 
has to be performed under the wings 
which shut off the light directly from 
above, there is plenty of ligkt for effi- 
cient work, and very little shadow. 
Throughout the main factory build- 














Fig. 4—Night view of as- 
sembly bay. In this room, 
35 ft. high and 80 ft. wide, 
high-mounting, 1,000-watt fix- 
tures, on 26-ft. centers, reduce 
shadow. 


Fig. 5—View of cadmium 
plating and automatic paint- 
ing room. Vapor proof units 
were installed in this and 
other rooms where painting 


is done. 
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ing, with the exception of the high 
assembly. bay and dope room, 500- 
watt units with RLM porcelain steel 
reflectors are installed close to the 
ceiling, on 18-ft. centers, and sus- 
pended on pipe stems. In the assem- 
bly bay, which is 35 ft. high, 1,000- 
watt, high-mounting fixtures are 
installed on 26-ft. centers. This spac- 
ing was decided upon in order to 
eliminate shadow as much as possible 
in this department. 

In the dope room 1,000-watt units 
are installed on 16-ft. centers. This 
room is 120 ft. long, 50 ft. wide, and 
22 ft. high. Dope is the liquid which 
is applied to the fabric of the wings 
to tauten it and to fill and seal the 
pores so as to leave a smooth surface 
for the finishing coats of lacquer, 
enamel, or pigmented dope. Dope is 
made on a base of cellulose nitrate, 
and the fumes from it are highly ex- 
plosive. For this reason only vapor 
proof lighting-units could be installed 
in this room. Vapor proof units are 
installed also in spray booths and in 
other rooms where painting is done 
and explosion hazards exist. 

The lighting feeder for the engi- 





neering building consists of three 
500,000-circ.mil, rubber insulated, 
double braided conductors in 3-in. 
conduit on wall and roof trusses, and 
extends from one of the 400-amp. 
switches on the lighting panel of the 
main switchboard to the point where 
it must cross to the engineering build- 
ing. Here it is spliced to non-induc- 
tive cable of the same size, which is 
buried in a trench between the two 
buldings and is terminated in the 
lighting distribution panel of the 
dead-front safety switchboard in the 
engineering building. The lighting 
section of this switchboard is 
equipped with one 400-amp., fused, 
dead-front main switch, and from it 
branch eight 100-amp. circuits, two- 
wire, or three-wire with solid neutral, 
with 400-amp. main switches. 

The main 120-ft. bay of the engi- 
neering building is lighted with 35 
high-bay lighting units, with each unit 
controlled from two lighting panels. 
In the offices and drafting rooms an 
intensity of 20 foot-candles was spec- 
ified. The fixtures installed are 
mostly of the industrial type, but 
they are fairly decorative. 

The company utilizes an 
adjacent airport for the 
operation of its planes 
from land, but has a water 
landing area in the Housa- 
tonic river which flows be- 
hind the plant. Here it 
was necessary to construct 
a runway and ramp ex- 
tending into the river 
about a thousand feet 
from the shore, in order 














WAZ YP 




































































200W. 1 ——— = Eps Big Peoger7 
outlets tm & { 
lS i} - c 
a tee 
t a 
STS RIT TY 
yoy Diy [cs t 
se5suen = 
cee ate 
ane oe ee 
GBWEs GREE: 
Smee {t] : 
f 1 > Wd SB: le 
epee bad | 
5.2. S3.22.20 ee 


md = 
N 
+ 
N 





ot 
v7 : 


eee ae Se SSE 
fy 
11. 

ated he 4 

nll _— 

, t 
a im 
> i 








ah PS 
| Sf Fe ING 
= ae FeO A a. = : 
alae ju. 
rh i t 


En 





S 
3 . 
re —" 


oO reg ee 


—s 


ee. 


--—-e 








Fig. 2— Lighting 
layout, main manu- 
facturing building. 


Fig. 3— The as- 
sembly bay, where 
considerable work 
has to be per- 
formed under the 
wings which shut 
off the light di- 
rectly from above. 
There is plenty of 
light for efficient 
work, and very 
little shadow. 


metal shop, hull assembly, and stock 
rooms. The east side is devoted al- 
most entirely to the manufacture of 
the wings and tail surfaces. The 
ribs and spars are built up of alumi- 
num alloy metal, and are assembled, 
painted for protection against corro-. 
sion, covered with fabric, and finally 
doped and finished ready for assem- 
bly to the hull. 

In this department, also, is given 
the anodic treatment, an electrolytic 
process of oxidizing aluminum alloy 
parts as a protection against corro- 
sion. All parts made of aluminum 
alloy have to be given this treatment 
before they are painted. 

The current for lighting and power 
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is furnished by the United Illuminat- 
ing Company, of Bridgeport, Conn., 
through a 600-kva. industrial sub- 
station on the premises. It was very 
desirable to eliminate any hazard to 
flying that might be caused by over- 
head lines. Such hazard was avoided 
by bringing a 6,600-volt, three-phase 
feeder underground from the power 
company’s system into an outdoor 
substation containing a single high 
tension bus from which taps were 
made to the primaries of 300-kva. 
separate lighting and power trans- 
former banks. 

Between the cable pot head and the 
high tension bus are a main oil cir- 
cuit breaker and set of disconnecting 





switches, providing for complete iso- 
lation of the plant during emergencies 
or temporary construction periods. 
Two 150-kva. lighting transformers 
deliver three-wire, 220- and 110-volt, 
single-phase energy to the various 
sections of the plant. The two cir- 
cuits overlap throughout, so that if 
one is interrupted no large areas will 
be in complete darkness. Each serv- 
ice is separately metered. Arrange- 
ments have been made so that larger 
transformers can be substituted in a 
few hours’ time if necessary, should 
the plant growth require it. Lighting 
buses are designed for 1,000 amperes. 

There are twelve lighting panels, 
with main fuses and the usual sub- 
feeding from one panel to another. 
The panels are installed on columns 
at equidistant points. With 20 
switches per panel, very good control 
of the lighting is obtained at any sec- 
tion of the factory. Full safety type 
tumbler switches were specified. The 











service is controlled from two sec- 
tions of the main switchboard in the 
manufacturing building. Separate 
feeders are not run to each panel. 
Some feeder lines serve several light- 
ing panels in succession, and the size 
of the conductors is reduced at each 
panel. For example, starting from a 
400-amp. fused switch on the main 
switchboard, a circuit consisting of 
three 500,000-circ.mil conductors is 
run in 3-in. conduit to lighting panel 
No. 1, where it passes through a 400- 
amp. cutout, fused for 250 amp., and 
continues with 250,000 circ.mil con- 
ductors in 24-in. conduit to lighting 
panel No. 8. This arrangement re- 
quires less expenditure for the feed- 
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ers than does the use of separate 
feeders to each panel, where the con- 
ductors must be large enough to pre- 
vent excessive voltage drop over 
comparatively long distances. For 
accessibility all of the subfeed cutouts 
for these circuits are mounted directly 
above the lighting panels. 

It was decided in the beginning to 
provide good general illumination and 
to dispense with local lighting. To 
achieve this end it was necessary to 
install large units. The increased load 
is more than justified by the very 
satisfactory results. For example, 
the average intensity of illumination 
is 17 foot-candles on a working plane 
30 in. from the floor. The average 
wattage per sq.ft. is 1.65. In the ma- 
chine shop it was unnecessary to 
equip a single machine with a special 
light for night work, although over- 
time has been the general case in the 
shop for over two years. In the as- 


sembly bay, where considerable work 
has to be performed under the wings 
which shut off the light directly from 
above, there is plenty of light for effi- 
cient work, and very little shadow. 
Throughout the main factory build- 














Fig. 4—Night view of as- 
sembly bay. In this room, 
35 ft. high and 80 ft. wide, 
high-mounting, 1,000-watt fix- 
tures, on 26-ft. centers, reduce 
shadow. 


Fig. 5—View of cadmium 
plating and automatic paint- 
ing room. Vapor proof units 
installed in this and 
other rooms where painting 


were 


is done. 
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ing, with the exception of the high 
assembly. bay and dope room, 500- 
watt units with RLM porcelain steel 
reflectors are installed close to the 
ceiling, on 18-ft. centers, and sus- 
pended on pipe stems. In the assem- 
bly bay, which is 35 ft. high, 1,000- 
watt, high-mounting fixtures are 
installed on 26-ft. centers. This spac- 
ing was decided upon in order to 
eliminate shadow as much as possible 
in this department. 

In the dope room 1,000-watt units 
are installed on 16-ft. centers. This 
room is 120 ft. long, 50 ft. wide, and 
22 ft. high. Dope is the liquid which 
is applied to the fabric of the wings 
to tauten it and to fill and seal the 
pores so as to leave a smooth surface 
for the finishing coats of lacquer, 
enamel, or pigmented dope. Dope is 
made on a base of cellulose nitrate, 
and the fumes from it are highly ex- 
plosive. For this reason only vapor 
proof lightingunits could be installed 
in this room. Vapor proof units are 
installed also in spray booths and in 
other rooms where painting is done 
and explosion hazards exist. 

The lighting feeder for the engi- 


neering building consists of three 
500,000-circ.mil, rubber insulated, 
double braided conductors in 3-in. 
conduit on wall and roof trusses, and 
extends from one of the 400-amp. 
switches on the lighting panel of the 
main switchboard to the point where 
it must cross to the engineering build- 
ing. Here it is spliced to non-induc- 
tive cable of the same size, which is 
buried in a trench between the two 
buldings and is terminated in the 
lighting distribution panel of the 
dead-front safety switchboard in the 
engineering building. The lighting 
section of this switchboard is 
equipped with one 400-amp., fused, 
dead-front main switch, and from it 
branch eight 100-amp. circuits, two- 
wire, or three-wire with solid neutral, 
with 400-amp. main switches. 

The main 120-ft. bay of the engi- 
neering building is lighted with 35 
high-bay lighting units, with each unit 
controlled from two lighting panels. 
In the offices and drafting rooms an 
intensity of 20 foot-candles was spec- 
ified. The fixtures installed are 
mostly of the industrial type, but 
they are fairly decorative. 

The company utilizes an 
adjacent airport for the 
operation of its planes 
from land, but has a water 
landing area in the Housa- 
tonic river which flows be- 
hind the plant. Here it 
was necessary to construct 
a runway and ramp ex- 
tending into the river 
about a thousand feet 
from the shore, in order 














Fig. 6—Model being 
tested in the wind 
tunnel. The problem 
here was to light 
the space where the 
models are placed as 


well as the room 
where the operator 
works. Lights were 
placed in the ceiling 
of the tunnel, and ad- 
ditional fixtures were 
installed in the work 
room, 











Fig. 7—Diagram- 
matic view of wind 
tunnel. Lights are 








mounted flush with 
the ceiling of the 
tunnel, so that no re- 
sistance is offered to 
the wind stream. Air 
ducts afford sufficient 
cooling. 


to reach the deep water of the chan- 
nel. Adjustable floodlights were in- 
stalled at the ramp to furnish lighting 
for work on the planes after dark, 
and outlets were installed at various 
locations along the runway for the 
accommodation of portable lights as 
required. Outlets were installed on 
the outside of the building at conven- 
ient points around the yard, in case 
lighting should be required for night 
fueling of planes, or for other night 
work. Floodlights are mounted on 
buildings to provide light around large 
door openings. 

Because of the proximity of the 
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Bridgeport Airport, red obstruction 
lights were installed at the corners of 
all buildings, so that their location 
would be clear to planes landing at 
the airport at night. A weather vane 
for the benefit of aviators was in- 
stalled over the wind tunnel building. 
It is lighted by a cluster of four lights. 
The. tops of the lamps are red and 
the bottoms clear. 

An interesting problem was en- 
countered in the lighting of the wind 
tunnel. This device is an arrange- 
ment for testing the effect of the wind 
stream on various shapes and models 
of airplanes. At the Sikorsky plant 





the tunnel is built vertically, with the 
flow of air downward. The problem 
here was to light the space where the 
models are placed as well as the room 
where the operator works. Lights 
were placed in the ceiling of the tun- 
nel (Fig. 7) and mounted flush so 
that no resistance would be offered to 
the wind stream. Plenty of insula- 
tion was provided and ducts leading 
to the outside air were made to afford 
sufficient cooling. Additional fixtures 
were installed on the ceiling of the 
working room of the tunnel. In mak- 
ing readings of the forces on the 
models a measuring beam of light is 
employed, and so it was also found 
desirable to provide an arrangement 
for dimming the lights of the room. 


Handling Institute Formed 


T A MEETING in the Hotel 

Hollenden, Cleveland, Ohio, on 
Tuesday, December 8, approximately 
70 executives representing over 50 
individual manufacturing establish- 
ments organized the Materials Han- 
dling Institute. The general purpose 
of this new body is to develop a 
greater consciousness in industry of 
the importance of efficient and eco- 
nomical materials handling methods 
and to develop and promote a con- 
structive program of research, stand- 
ardization, and education. 

Officers for the coming year are: 
president, Frank E. Moore, presi- 
dent, Mathews Conveyor Company, 
Ellwood City, Pa.; vice-president, 
Jervis B. Webb, president, J. B. 
Webb Company, Detroit; secretary, 
John A. Cronin, editor, Materials 
Handling and Distribution, New 
York City; treasurer, Henry W. 
Standart, president and treasurer, 
Northern Engineering Works, De- 
troit. 

The board of governors consists of 
one representative of each group of 
manufacturers within the materials 
handling industry. Eleven different 
branches of the field are represented. 

A letter from Matthew W. Potts, 
Secretary of the Materials Handling 
Division of the A.S.M.E. was read at 
the meeting, promising the coopera- 
tion of the division in any such insti- 
tute or association that might be 
formed. In answer, the conference 
decided to hold its next meeting in 
Philadelphia during the National 
Materials Handling meeting which is 
being coordinated May 5th and 6th 
with ‘the American Foundrymen’s 
Association convention. 
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Safe Practices for Materials Storage 
Oils—Acids—Dry Materials 


(Continued from the December issue) 


Bins FoR Dry MATERIALS 


Bins and hoppers are indispensable in many 
industries. The modern bin can be filled by 
means of a conveyor and emptied from the bot- 
tom by another conveyor. Very little personal 
attention to bins is required, which may be one 
reason for the low number of accidents which 
have occurred in them. 

Permanent ladders or stairways, walkways, and 
platforms should be provided for all kinds of 
bins to make every part accessible. As with 
tanks, every point of the bin should be available 
for inspection to see that no failure has occurred. 
(It is far cheaper in the end to provide bins with 
substantial walkways, stairways, or ladders when 
they are installed. 

When working around bins that contain dry 
materials, men should be warned if there are 
explosive materials present. In bins for the stor- 
age of powdered coal or other materials where 
explosive dust can be produced, the use of an 
open light or the creation of a spark is hazardous. 

The cause of most of the accidents around coal 
bins is the formation of coal arches which restrict 
the easy flow of coal. Various methods have been 
devised to break up the arched formation, prob- 
ably the most common of which is to use long 
iron pike poles to stir the material. In some 
cases knotted ropes hanging the entire depth of 
the bin will break up successfully an arched con- 
dition. Although the use of a pike pole from the 
under side requires men to work more or less 
blindly, under no circumstances should workmen 
enter a bin, no matter what the depth of the 
material may be. A sudden slide may cover them 
completely and smother them. The elimination of 
such accidents requires proper education of work- 
men and enforcement of operating rules. 


Courtesy of National Safety Council 


If a bin is open at the top, this opening should 
be protected by standard railings and toe-boards. 
If the opening is only a manhole, the manhole 
cover should be fastened securely to the top of 
the bin and, if possible, it should be made to close 
by gravity. This method of fastening can be used 
only if no pressure exists in the bin. It is prefer- 
able to locate manholes at one side of walkways 
where they are easily accessible. When men are 
not working in the bins, the manholes should be 
locked. In such cases the key should be in pos- 
session of the department foreman so that he can 
superintend the work personally and can be held 
directly responsible for the safety and welfare of 
his men. 

The safety of some stock bins depends to a 
great extent upon their’ original design. One 
company had two fatalities due to slides of mate- 
rial during a year in the same bin because a 
man had to go into the bin to see that the spouts 
leading from it were being fed. The bin was 
rebuilt so that it had a V-shaped bottom, so that 
the spouts were fed continuously without personal 
attention. 

Men should never be sent to work inside bins 
unless they are equipped with life belts and life 
lines. The ordinary window washer’s belt, which 
is equipped with a pair of suspenders in addition 
to a large leather band around the waist, is 
preferred by many employees. Other employees 
prefer to have the life line fastened at the front 
of their belts. These life lines and belts should 
be inspected frequently. It is necessary to have 
an employee outside the bin, ready to render 
assistance to men working inside, should anything 
go wrong. No man should enter a bin unless his 
foreman has been notified previously, so that a 
close check can be kept on the safety of each 
employee. (Conclusion.) 
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Actual cost of wasting plant services should be called to employees’ atten- 





tion. A sample poster, based upon conditions at a specific plant, is shown. 
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EQUIPMENT NEWS 






Industrial plant executives concerned with the selection and operation of mechan- 


ical and electrical equipment will be interested in these devices, which are 


designed to improve plant operation or reduce operating and maintenance costs 


Stephens-Adamson, pn Gate 


Ease of operation features the apron 
gate for horizontal bin bottoms de- 
veloped by the Stephens-Adamson Man- 
ufacturing Company, Aurora, Ill. The 
gate opening is closed by the opera- 
tion of a series of reinforced crossbars 
which are covered with a rubber apron. 
The apron is provided to prevent leak- 
age. While the gate is being opened 
the bars are lifted, unhooked, and low- 
ered one by one. 

In operation a rack and pinion, driven 
by hand or chain wheel, moves an oper- 
ating carriage back and forth to open 
and close the gate. While the gate is 


opening the carriage is pulled backward, 
causing the two lower rollers to lift 
the apron bars slightly and disengage 
Cams hold the hooks until 


the hooks. 





the rollers have passed and the apron 
has dropped. During closure of the 
gate the carriage is pushed forward, the 
cams open the hooks, the rollers lift 
the bars into place, and the hooks en- 
gage. The apron bars support the load 
in the bin above. 


DeVilbiss Spray-Painting Outfits 


Four general-purpose, spray-painting 
outfits, operated by the compressed air 
taken from an automobile engine cylin- 
der, have been announced by The De- 
Vilbiss Company, Toledo, Ohio. <A 
special take-off device is screwed in 
place of one or two spark plugs of the 
automobile, truck, or tractor engine used 
to provide compressed air. The take- 
off unit is designed so that only fresh 
air from outside the engine is drawn 
into the cylinder for compression ; there- 
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fore the engine cannot be injured by 
the prolonged use of these outfits. The 
outfits are known as Types VH-601, 
602, 603, and 604 in order of size. 
- Type VH-601 consists essentially of a 
take-off and extension; a suction-feed 
spray gun with a glass cup; and an air 
hose with connections. 

Type VH-604 operates from two 
cylinders of a six- or eight-cylinder 
engine and therefore produces a greater 
volume of air than the other outfits. 
It is equipped with two take-offs with 
extensions, one tee fitting, one pressure- 
feed spray gun with wrench, one 2-gal. 
pressure-feed paint tank, one feed cup, 
one length of air hose with connections, 
and one length of fluid hose and con- 
nections. 


Ingersoll-Rand Portable Electric 
Hoists 


Ingersoll-Rand Company, 11 Broad- 
way, New York, N. Y., announces a 
line of portable, non-reversible, single- 
drum electric hoists designed for ap- 
plication in the mining, contracting, and 
industrial fields. The units are modeled 
after the line of “Utility” hoists, except 
that they use electric motors and fric- 
tion clutches instead of air motors and 
jaw clutches. The hoists are suitable 
for all single cable work, such as hoist- 





ing timber, muck, tools, and pipe; haul- 
ing and spotting cars; and single-line 
scraping. 

Each unit is provided with a self- 
energizing brake for stopping and hold- 
ing the load and an automatic drum 
lock for added safety when handling a 
suspended load. Moving parts are pro- 
tected by dust-proof construction. Bases 
are drilled and grooved either for column 
mounting or bolting to a flat surface. 
Either a.c. or d.c. motors can be fur- 
nished. Hoists are rated at 74 and 10 
hp. and are available for a variety of 
drum capacities, hoisting speeds, and 
lifting capacities. 


Linde Welding Blowpipe 


Type W-21 “Lindewelder” is the 
name of an oxy-acetylene welding blow- 
pipe introduced by The Linde Air Prod- 
ucts Company, 30 East 42nd St., New 





York, N. Y. The instrument is a two- 
flame blowpipe with a rod holder that 
feeds the welding rod automatically by 
gravity. A rod-lifting device controlled 
by a trigger on the blowpipe handle 
permits the operator to raise or lower 
the welding rod as required. A car- 
riage provided with two adjustable run- 
ners so supports the blowpipe during 
the welding operation that the operator 
can hold the blowpipe with one hand. 
Runners can be adjusted in length and 
angle to suit all types of work. 

Two separate flames are utilized—one 
for preheating the welding rod and one 
for performing the actual welding oper- 
ation. The upper or preheating flame 
is adjusted so that the inner cone im- 
pinges directly on the rod as it emerges 
from the lower end of the rod holder, 
preheating it nearly to the melting 
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point. The lower or welding flame is 
directed so that it prepares the base 
metal for proper fusion with the weld 
metal and simultaneously melts the end 
of the preheated welding rod in the 
welding puddle. 

Five sizes of welding tips, Nos. 9 to 
13 inclusive, and five sizes of preheat- 
ing tips, Nos. 4 to 8 inclusive, are 
available for the welder. Interchange- 
able welding-rod holders are furnished 
for }-, ye-, and #-in. welding rod. Ox- 
weld No. 24 “Lindeweld” process weld- 
ing rod for use with the blowpipe is 
available in 4-, Ye-, and #-in. sizes to 
fit the corresponding rod holders. 


Struthers Dunn Electric Magnetic 
Counters 


“Dunco” electric magnetic counters 
have been announced by Struthers 
Dunn, Inc., 139 North Juniper St., 
Philadelphia, Pa. The units may be 
used with photoelectric cells or for re- 
mote recording of production, vending 
machines, and remote counting of revo- 
lutions. Two types are available— 





Type EC-1 is non-resetting and Type 
EC-2 is resetting. Both indicate num- 
bers of five figures. The counter is 
added to the frame and mechanically 
connected to the armature of the unit 
so that each impulse of the coil trips 
the. counter. The design is such that 
the base can be eliminated and the unit 
mounted on a frame for group installa- 
tion. Type EC-1 will operate at speeds 
up to 75 impulses per min.; whereas 
Type EC-2 can be actuated to a speed 
of 350 impulses per min. Each unit 
is mounted on a base 3 in. wide and 44 
in. long. Overall depth is 35 in. Count- 
ers are designed for continuous service 
and are available for any conditions of 
voltage and current. 


Link-Belt Silent Chain Drive 


Link - Belt Company, Indianapolis, 
Ind., announces the development of a 
¥s-in. pitch, silent chain drive designed 
to furnish a positive, flexible drive for 
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fractional horsepower motors and units. 
The chain is made in three types— 
middle-guide, side-flanged, and duplex. 
The middle-guide and _ side-flanged 
chains are employed where all shafts 
are driven in one direction, and the 
duplex chain is used where reverse di- 
rection is desired on some shafts, or 
where adjustment features are desired. 
The drive is being used as a transmis- 
sion medium on such equipment as 
regulators, meters, and oil burners. 


General Electric Circuit Breakers 


Single-pole, solenoid-operated air cir- 
cuit breakers, designated Type MC-5, 
for 650-volt, dc., 1,200- to 10,000- 
amp. service have been announced by 
the General Electric Company, Schenec- 
tady, N. Y. Although built for general 
use, the instruments are adapted espe- 
cially for use in steel mills and auto- 
matic substations where service condi- 
tions are severe and operation is con- 
tinuous. The breakers are trip-free and 
consist of silver-to-silver, self-aligning 
main contacts; secondary arcing con- 
tacts; an are chute provided with mag- 
netic blowout ; an over-current trip; and 
a direct-acting under-voltage or shunt 
trip. 


Ingersoll-Rand “Cameron” 
Motorpumps 


Ingersoll-Rand Company, 11 Broad- 
way, New York, N. Y., announces that 
a number of sizes have been-added to 
the “Cameron” line of small general 
service centrifugal Motorpumps to in- 
clude 1-in. discharge and upward. Each 
unit is constructed so that the pump 








and motor are assembled as a single 
unit with a common shaft. No base- 
plate is needed for its installation. The 
discharge nozzle may be turned to any 
one of four positions. Only two bear- 
ings and one stuffing box are used. 
Bearings are of the ball type and re- 
quire lubrication but once a year. The 
impeller is made of bronze and is 
hydraulically balanced. Renewable 
bronze wearing rings and a shaft sleeve 
are provided. The units are used 
against moderate heads in circulation 
systems, air conditioning equipment, 
stand-pipe and water-supply systems 
for factories, and condensate return sys- 
tems. The pumps may be obtained in 
various motor combinations for all ordi- 
nary current conditions and for use in 
hazardous locations. 


Cutler-Hammer Toggle Flush 
Switch 


Catalog No. 7200, single-pole toggle 
flush switch has been announced by 
Cutler-Hammer, Inc., 253 North 12th 
St., Milwaukee, Wis. Both terminals 
are at one end of the switch for con- 
venience in wiring. Switching mechan- 





ism is of the “jumper” type with phos- 
phor-bronze, non-stubbing contacts, a 
compression-type spring for quick make 
and break, a positive-acting “kick-off” 
feature to eliminate burning and pitting 
of contacts, and an arc horn on the 
movable contact which confines the arc 
to the extreme tip of the contact. Sta- 
tionary contacts and terminals are of 
one-piece phosphor bronze. The switch 
has a porcelain body, removable plaster 
lugs, and a black or brown operating 
lever. 


Lincoln “Fleetweld”’ 


Introduction of a heavily coated elec- 
trode for welding within the shielded 
arc on mild steel has been announced 
by The Lincoln Electric Company, 
12818 Coit Rd., Cleveland, Ohio. The 
electrode is known commercially as 
“Fleetweld.” Its use is said to insure 
a high ductility of weld metal. The 
electrodes require high welding current 
and permit rapid welding speeds. They 
are available in diameters from } to 3 
in., and in the standard 14-in., and ‘the 
special 18-in. lengths. 
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Delta-Star Timer 


Delta-Star Electric Company, 2400 
Block, Fulton St., Chicago, IIl., an- 
in connec- 
circuit-breaker 


nounces a timer for use 


tion with oil auto- 





matic reclosers. The essential elements 
are a patented arrangement of a small 
transformer, two vacuum tubes, a con- 
denser, a set of limiting resistors, relay 
contacts, and a solenoid ratchet-operated 
cam switch. The time element is de- 
termined by the rate of condenser 
charge and is governed by resistance 
steps. By introducing different resist- 
ances, any number of reclosures up to 
twelve at any desired time interval can 
be secured with final lockout. 


Burgess Vacuum Contact Mounting 


To facilitate the application of the 
Burgess vacuum contact to relays and 
other actuating mechanisms a mounting 
unit has been developed by the Burgess 
Battery Company, 295 Madison Ave., 
New York, N. Y. The mounting de- 
vice consists of a C-shaped metal casing 
to protect the glass vacuum contact 
which is held in place by a pair of 
clips; a connecting link for coupling 
the actuating mechanism to the exten- 
sion stem of the vacuum contact; and 
a pair of screw binding posts. When 
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operating as an open circuit device, 
counter pressure is applied to the con- 
necting link to offset the inherent spring 
tension that normally keeps the vacuum 
contact closed by means of an adjust- 
ment screw provided with a lock nut. 
By rotating the vacuum contact one- 
half turn in its string clips and adjust- 
ing the connecting link the vacuum con- 
tact may be operated as a closed circuit 
device. The mounting is applicable 
especially to the standard telephone re- 
lay. It also may be applied to any 
mechanical, manual, or themostatic form 
of actuation. 


U. S. Electrical Tool Electric 
Hammer 


An electric hammer weighing but 9 
lb. has been announced by The United 
States. Electrical Tool Company, 2475 
West 6th St., Cincinnati, Ohio. The 
hammer is operated through a flexible 
shaft attachment which connects it to 
a 4-in. electric drill. This arrangement 





is claimed to prolong the life of the 
tool because no shocks are absorbed by 
the power unit when the hammer is in 
operation. Specifications state that the 
hammer will deliver 4,000 blows per 
min. with a 1l-in. stroke or lower and 
that ball and roller bearings are used 
throughout. 


Square D Explosion-Proof Control 
Station 


Class 9001, Type BR-11 explosion- 
proof control station has been an- 
nounced by the Industrial Controller 
Division of the Square. D Company, 
Milwaukee, Wis. It has been approved 
by the Underwriters Laboratory for 
Class 1, Group D hazardous locations. 
The station is of the three-wire, momen- 
tary-contact type and is provided with 
one normally open and one normally 
closed contact inclosed in a cast-iron 








housing. It is constructed so that it 
will withstand an internal explosion 
without injury to the inclosure and 
without transmitting flames to the sur- 
rounding gases. Approximate dimen- 
sions are 64 in. high over the mounting 
lugs, 34 in. wide, and 34 in. deep. 


Electric Controller Explosion-Proof 
Starters 


Type ZEO No. 1, across-the-line, ex- 
plosion-proof motor starters have been 
announced by The Electric Controller 
& Manufacturing Company, 2700 East 
79th St., Cleveland, Ohio. The instru- 
ments have been approved by the Un- 
derwriters for Class 1, Group D haz- 
ardous locations. Inclosing cases are 
strong and tight enough to prevent the 
transmission of any flame from within 
the cases to the surrounding atmosphere, 
and the flanged joints between the up- 
per and lower parts of the cases are of 
sufficient length to cool any gases formed 
within before they can come into out- 
side contact. The contactor mechanism 
and overload relays are mounted on a 





removable slate base. Main contacts 
and overload relay contacts are oil im- 
mersed. The starters may be con- 
trolled by explosion-proof pushbuttons. 
Terminals are located above the level 
of the oil so that the oil will not cause 
deterioration of the insulation on the 
wires. The maximum ratings of the 
units are 5 hp. at 110 voits and 10 hp. 
at 220, 440, and 550 volts. 
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Motor and Plane Accessories 
Automatic Oiling System 


An automatic electrically operated oil- 
ing system for use with industrial ma- 
chinery and automobile chassis has been 
developed by the Motor and Plane 
Accessories, Inc., Detroit, Mich. It is 
provided with an oil tank equipped with 
a heater unit that is separated from 
direct contact with the oil. When the 
machine to be lubricated is started, the 
heater unit inside the tank is turned on 
automatically. The heat raises the tem- 
perature of the oil, and the resulting 
expansion forces oil out of the tank to 
the bearings where suitable metering 
devices control the flow of oil. After 
the temperature has reached 150 deg. 
F., a thermostat breaks the circuit and 
the oil is allowed to cool to 100 deg. F., 
at which temperature the thermostatic 
switch again makes contact. During 
the cooling process a vacuum occurs 
which is utilized to refill the tank from 
a central supply or reservoir. To pre- 
vent the vacuum from drawing the oil 





back into the tank from the bearings 
a check valve is installed in the main 
feed line, and an auxiliary feeder is pro- 
vided to maintain the pressure on the 
main line while the tank is refilling. 
The system operates every two hours. 
The illustration shows the tank with its 
cover removed to show the heating ele- 
ment. 


Weston “Illuminometer’ 


Illumination intensities can be read 
with the same ease and facility as is 
experienced when reading ammeters and 
voltmeters by means of an instrument 
developed by the Weston Electrical In- 
strument Corporation, Newark, N. J. It 
is known as the Model 603 “TIlluminom- 
eter.” 

The unit consists of an indicating 
instrument calibrated in foot-candles 
and a light target, assembled in a port- 
able case. The light target is attached 
to the end of a flexible cord so that it 
may be placed in any position. The 
target or searching unit is provided with 
two Photronic cell units which convert 
light energy directly into electrical 
energy without the use of batteries or 
other auxiliary power supply. When 
the cell is in darkness no current is 
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three 
which indicate up to 10, 50, and 250 


generated. There are ranges 
foot-candles respectively. A  range- 
changing switch is provided for the se- 
lection of the desired scale. The absorp- 
tion of light by painted walls, screens, 
and draperies can be measured directly 
by turning the light target so that it 


faces the desired surface. 


Victor Heavy-Duty Hack Saws 


Victor Saw Works, Inc., Middletown, 
N. Y., announces the development of a 
line of heavy-duty hand and power hack 
saws. The blades are made of moly- 
bdenum steel and are available in all 
commercial sizes. 


General Electric Watt-Hour 
Meters 


Two types of polyphase, switchboard 
watt-hour meters, known as DS-21 and 
DS-23, have been announced by the 
General Electric Company, Schenectady, 
N. Y. Featuring the instruments is a 
switch-and-link arrangement by which 
the current coils first can be shunted 
and then completely isolated from the 
line. At the latter point direct connec- 
tions can be made to the current coils 
for test. This feature provides a positive 
means of short circuiting the current 
transformer secondaries on transformer 
rated meters and prevents interrup- 
tions of service during tests on self- 
contained meters. Two ratings of self- 








contained meters are available—5- and 
10-amp. For current values above these 
ratings transformer-rated meters must 
be used. Type DS-21 is a two-element 
meter designed for use on three-wire, 
two- and three-phase circuits and four- 
wire, two-phase circuits. Type DS-23 
meter is a three-element instrument for 
use on four-wire, three-phase circuits. 


Roller-Smith Circuit Tester 


Type HTD-2 circuit tester has been 
announced by the Roller-Smith Com- 
pany, 233 Broadway, New York, N. Y. 
Two scales are provided to permit close 
resistance readings within a wide range. 
One scale reads up to 5,000 ohms, and 
the other up to 50,000 ohms. The in- 
strument mechanism is a flush Type TD 
model mounted in a molded _ bakelite 
case. It is equipped with a leather strap 
handle. Cushion-type feet on the back 
protect the instrument from jars. A 
toggle switch is provided to change the 
instrument from the low to the high 





range. To adjust battery voltage a 
special rheostat is installed that can be 
manipulated by a screwdriver applied 
to the top end of the instrument. The 
instrument is equipped with a standard 
flashlight cell. When it is necessary to 
install a new battery the bakelite back- 
plate is removed, and the new battery 
can be slipped into place. Overall 
dimensions are 64 in. high, 34 in. wide, 
and 24 in. deep. Weight, including 
leads, is 2 Ib. A pair of flexible test 
leads fitted with rubber handles and 
pointed prods is supplied with each 
instrument. 


Curtis Model C Compressors 


Model C compressors for industrial 
use have been announced by the Curtis 
Pneumatic Machinery Company,’ St. 
Louis, Mo. The line consists of seven 
models, five of which are of the two 
cylinder type and two of the four cylin- 
der type. The two cylinder machines 
range from 25 to 125 cu.ft. in displace- 
ment, whereas the four cylinder type are 
available in displacements ranging from 
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115 to 262 cu.ft. Units are furnished 
not only as simple stationary compres- 
sors for belt drive, but also as self 
contained units either direct connected 
or for multiple V-belt drive. They may 
be supplied with support wings instead 
of the regular base mountings for in- 
corporation in portable units. Design 
and construction features include Tim- 
ken roller bearings on the crank shaft; 
“Centro-ring” lubrication; and _heat- 
treated, rust-resisting valves. 


Square D Explosion-Proof Starters 
Class 8532, Types AR-1 and BR-1 


explosion-proof starters have been an- 
nounced by the Industrial Controller 
Division of the Square D Company, 
Milwaukee, Wis. They have been ap- 
proved by the Underwriters Laboratory 
for use in Class 1, Group D locations 
which include such hazardous atmos- 
pheres as are encountered in oil re- 
fineries and lacquer plants. 

Type AR-1 has a “start-stop” push- 
button in its cover; whereas Type BR-1 
is designed for remote control. The 
starter mechanism consists of a three- 
pole magnetic contactor and thermal 
overload relays mounted on a porcelain 
base. An explosion-proof, cast-iron in- 
closure surrounds the starter mech- 
anism. The units provide low voltage 
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limit overload protection to a.c. single- 
phase and polyphase, across-the-line 
motors. “Maximum ratings are 14 hp. 
at 110 volts; 3 hp. at 220 volts single 
phase; 5 hp. at 220 volts; and 74 hp. 
at 440-550 volts polyphase. 


Sterling “Slo-Speed” -Motors 


Sterling Electric Motors, Inc., 5401 
Telegraph Road, Los Angeles, Calif., 
announces a line of electric motors de- 
signed for direct connection to slow 
speed machines. The motors have been 
termed “Slo-Speed.” The speed of each 
motor is reduced to the required value 
by means of totally inclosed helical and 
herringbone gears built into the motor 
frame to form an integral unit. Gears 
are of the stub-tooth type, are made of 
chrome-nickel alloy and high-carbon 
steel, and run in an oil bath. Double 
oil seals are provided on incoming-rotor 





and outgoing-power shafts. Ball and 
roller bearings are used throughout. 
The units are available in motor types. 
speeds, and ratings to suit practically 
every industrial requirement. 


Cleveland Worm Gear Reduction 
Units 

Size 70 worm gear reduction units 
have been announced by the Cleveland 
Worm & Gear Company, 3258 East 
80th St., Cleveland, Ohio. The units are 
designed to transmit up to 74 hp., their 
capacity depending on the reduction 
ratio and worm speed. They are fur- 
nished in both horizontal and vertical 
types. Horizontal units are built with 
the worm either below or above the 
gear and are known as types AT and 
RT respectively. In the type VT verti- 
cal the gear shaft extends upward, 
whereas the gear shaft of the type VD 
extends downward. Type AT is shown 
in the illustration. In all types the 
worm and its shaft are made from a 
single nickel-alloy steel forging that is 
carburized, heat-treated, hardened, and 
ground. The worm gear is hobbed from 


protection and release as well as time 





a solid chill-cast, nickel-bronze blank. 
Oil seals are fitted on each shaft exten- 
sion. The units can be obtained in a 
range of nine standard ratios that vary 
from 4 5/6:1 to 60:1. Fifteen special 
ratios also are available. 


Crowley “’Crolite’’ 


Development of a ceramic, known as 
“Crolite’ No. 7, that is reported to 
possess a coefficient of thermal expan- 
sion lower than that of any other known 
material has been announced by Henry 
L. Crowley & Company, West Orange, 
N. J. The material is adapted espe- 
cially for use in the construction of 
precision instruments, spark-plug cores, 
and other products that require a mini- 
mum change in size with fluctuations in 
temperature and a high resistance to 
heat shock. 


Roller-Smith Mounting Base 


Roller-Smith Company, 233 Broad- 
way, New York, N. Y., announces a 
mounting base, known as Type T, that 


‘is arranged so that it is possible to 


mount on it any metal or bakelite case, 
flush model Type TA, TD, or TW in- 
Strument. This combination results in 
a portable instrument for use in labora- 
tories and manufacturing plants. The 
instrument is attached to the base by 
two screws. The size of the base alone 
is 34 in. wide, 2 in. high, and 3% in. 
deep. It weights 34 oz. and is finished 
in black. 








Fuerst-Friedman Company 
Changes Name to Electric 
Generator and Motor Company 


Announcement is made by the Fuerst- 
Friedman Company, 1292 East 53d 
St., Cleveland, Ohio, that it has changed 
its name to the Electric Generator and 
Motor Company. Ownership, person- 
nel, and location. will remain unchanged. 


Delta-Star Underground Cable Box 


. Three loads from two sources can be 
handled by the underground cable box 
announced by the Delta-Star Electric 
Company, 2400 Block, Fulton St., Chi- 
cago, Ill. Load outlets are shown at the 
top and source inlets at the bottom of 





the illustration. The box can be sec- 
tionalized so that the center load is 
carried on either of the two sources. 


Pyrometer Division of Wilson- 
Maeulen Company Merges 
with the Foxboro Company 


Announcement has been made that 
the Pyrometer Division of the Wilson- 
Maeulen Company, New York, N. Y., 
has merged with The Foxboro Com- 
pany, Foxboro, Mass. Wilson-Maeulen 
pyrometers and controllers will be built 
at the Foxboro plant. 


Pyrene Fire Extinguisher 


Pyrene Manufacturing Company, 560 
Belmont Ave., Newark, N. J., announces 
a l-gal., pressure-type fire extinguisher 
designed so that its operating valve is 
in back when the extinguisher hangs 
on a wall. This feature was provided 
to prevent accidental opening of the 
operating valve and to discourage tam- 
pering. The liquid gage and air pres- 
sure gage are located in front to facili- 
tate inspection. A hanger and hook 
have been provided so that the extin- 
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guisher can be hung on a wall or 
post. The operating valve functions 
fully at a half turn of the hand wheel. 
The air chamber is designed to dis- 
charge 1 gal. of liquid under pressure 
of 100 lb. per sq.in. Discharge time 
is 55 sec. with an effective range of 
30 to 40 ft. As the extinguishing liquid 
is a non-conductor of electricity the 
extinguisher is safe for use with elec- 
trical fires. In operation the unit may 
be slung over the operator’s shoulder 
by means of a carrying strap so that 
both of his hands can be used to direct 
the stream. 


Master Lock ‘Secret Service” 


Padlock 


“Secret Service” is the name of a 
pin-tumbler, brass-cylinder padlock with 
a laminated steel case announced by the 
Master Lock Company, Milwaukee, 
Wis. Twenty-two steel plates are 
forged together with eight rivets under 
150 tons pressure to form the case. A 
hardened, reinforced .steel shackle is 
imbedded in the case and is engaged 








with a locking lever of brass. Access 
to the locking lever through the key- 
way is impossible because of a steel- 
jacketed pilfering protector. The pin 
tumblers, drivers, and keys are of nickel 
silver. The entire lock is rust-proofed 
with cadmium. For special require- 
ments of industrial users the lock is 
obtainable with a 10-in. chain, one end 
of which can be attached to the shackle 
with a special brass collar and the other 
end provided with an attachment plate. 
Units are obtainable in types that are 
keyed alike, master keyed, or grand 
master keyed. 

The padlock recently won the gold 
medal awarded by the American Asso- 
ciation of Master Locksmiths. 


Roller-Smith Surface 
Tension Balance 


Roller-Smith Company, 233 Broad- 
way, New York, N.Y., announces the 
catalog No. 2439 surface tension bal- 
ance designed especially for measuring 
the surface tension of liquids. It has 
two scales, one reading in milligrams 
and the other in dynes per centi- 
meter. The instrument is essentially a 
1,000-mg. balance with a parallel scale 





calibrated in dynes per centimeter. It 
is available equipped with the necessary 
platinum ring, watch glasses, and check 
weights. The instrument has a glass 
cover which shields the hook, ring, 
liquid, and stage. A stage is provided 
for carrying the sample in a watch 
glass. The stage is raised and lowered 
by a rack and pinion operated by a 
knurled knob located at the front of 
the case. 


Allen-Bradley Explosion-Proof 
A. C. Starting Switches 


Explosion-proof, across-the-line start- 
ing switches, of both the oil-immersed 
and air-break type, have been developed 
by the Allen-Bradley Company, 1311 
South First St., Milwaukee, Wis. The 
switches are used with squirrel-cage 
and slip-ring motors on three-phase or 
two-phase three-wire systems, as well 
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as self-starting single-phase motors, in 
oil refineries, chemical plants, mines, 
and wherever inflammable gases or 
vapors are likely to be present. The 
maximum ratings are 25 hp. at 110 volts, 
50 hp. at 220 volts, and 100 hp. at 
440-550 volts. When used with slip- 
ring motors the switches are for primary 
control only. 

Oil immersed switches are available 
with ratings of 50, 100, and 150 amp. 
The oil tank maintains at least a 6-in. 
head of oil above the switch panel. In 
the 100- and 150-amp. switches the 
tank is raised and lowered from a cast- 
iron head by two cable sheaves oper- 
ated by a handle, thus allowing one-man 
inspection. The tank of the 50-amp. 
switch is so light that sheaves are not 
provided. The heads are arranged for 
wall mounting and are equipped with 
oil-level indicators. 

The air-break type of switch is 
available only in the 50-amp. size. It is 
inclosed in a cast-iron cabinet with a 
hinged cover that is machined to obtain 
a tight fit without gaskets. 

All switches have two magnetic over- 
load relays. Contactors are equipped 
with copper-to-copper, rolling-type con- 
tacts as well as magnetic blowouts and 
arc shields. 


Lubriplate Lubricant 


Lubriplate is the name of a line of 
oils and greases announced by the 
Lubriplate Corporation, 405 Lexington 
Ave., New York, N. Y. Characteristics 


claimed for the tuvricam are that it 
smooths the bearing surfaces by plating 
them with a minutely thin film of zinc 
under pressure and that it possesses high 
viscosity and surface tension. 


American Flexible Couplings 


Two sizes, known as Nos. 4 and 6 
with maximum bores of 3 and 1 in. 
respectively, have been added to the line 
of flexible couplings manufactured by 
the American Flexible Coupling Com- 
pany, Erie, Pa. The couplings are of 
the same general design as the re- 
mainder of the line. In operation a 
non-metallic, self-lubricating center part 
floats between the jaws of two flange 
sections. Power capacity is 0.05 hp. 
per 100 r.p.m. for No. 4, and 0.15 hp. 
per 100 r.p.m. for No..6. Both sizes 
permit a maximum parallel misalign- 
ment of ¢z in. and a maximum angular 
misalignment of 1 deg. Although 
standard flanges are provided with one 





setscrew additional screws or keyways 
can be provided. Driving and driven 
shafts can be disconnected without dis- 
mantling the coupling. 


Delta-Star Control Cubicle 


To control station auxiliaries the 
Delta-Star Electric Company, 2400 
Block, Fulton St., Chicago, Ill, has 
developed an arrangement of control 
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cubicle designed to save long cable runs. 
On the front of the hinged door is a 
diagram of the ring system used. The 
buses are represented by copper, and 
the cable by nickel strips. The door 
also carries twelve control switches and 
red, green, and amber position lamps. 
The cubicle is designed for location in 
the switchboard room. 


Columbia Plating Tank Rheostats 


Columbia Electric Manufacturing 
Company, 1292 East 53rd St., Cleve- 
land, Ohio, announces that its plating 
tank rheostats for medium and heavy 
currents up to 10,000-amp. capacity 
have been redesigned. Although the 
resistor-unit construction has been re- 
tained the design of the toggle-operated 
contactors has been changed so as to 
eliminate entirely the necessity for 
passing current through the contactor 
pin or other working parts. The for- 
mer single-contact flexible brushes have - 
been replaced by double-end contact 
brushes which are forced against the 
copper blocks by the toggle cams. 


Bodine Motors with Built-In 
Speed Reducers 


Fractional - horsepower motors with 
worm-gear speed reducers have been 
developed by the Bodine Electric Com- 
pany, 2264 West Ohio St., Chicago, IIl. 
The motors are built into the Type N-5 





frame. Gear reduction ratios of 10 to 1, 
20 to 1, and 40 to 1 are available with 
standard motor speeds of 1,125 and 1,725 
r.p.m. The speed reducer consists of a 
separable, alloy-steel worm and an over- 
size, bakelite gear, mounted in a grease- 
tight housing and forming an integral 
part of the end shield of the motor. 
Double-row ball bearings absorb the 
end thrust on the rotor shaft. The 
slow-speed shaft runs in leaded-bronze 
bearings with wool-packed lubrication. 
Motors are rated from 1/20 to $ hp., 
and are available in both a.c. and d.c. 
types. 
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TRADE LITERATURE 


For copies, address the manufacturers concerned 


(1) SwitcHcear—Reprint from “Gen- 
eral Electric Review,” “Automatic Switch- 
gear and Associated Supervisory Systems 
for Industrial Service.’—General Electric 
Company, Schenectady, N. Y. 


(2) Sienat Systems—Bulletin 1016, 
10 pages, the Strowger private fire alarm 
system.—Automatic Electric, Inc., 1033 W. 
Van Buren St., Chicago, Ill. 


(3) Pree Lines—Folder, 4 pages, Badger 
self-equalizing expansion joint.—E. B. Bad- 
ger & Sons Company, 75 Pitts St., Boston, 
Mass. 


(4) SwitcHes — Leaflet GEA-841B, 
CR7006-D40 magnetic starting switch for 
induction motors.—General Electric Com- 
pany, Schenectady, N. Y. 


(5) Morors—Bulletin 167, 30 pages, 
“Small Motors.” The bulletin is divided 
into eight parts describing single-phase, 
polyphase, and d.c. motors in fractional- 
horsepower ratings. — Wagner Electric 
Corporation, 6400 Plymouth Ave., St. 
Louis, Mo. 


(6) INstRuMENTS—Bulletin 160, 12 
pages, type GSA a.c. portable instruments. 
—Roller-Smith Company, 233 Broadway, 
New York, N. Y. 


(7) Pumps—Bulletin 217, 8 pages, class 
LS single- stage, centrifugal pumps.— 
Pennsylvania Pump & Compressor Com- 
pany, Easton, Pa. 


(8) Sarety—“Safe Practices Pamphlet 
No. 66,” pressure vessels—air receivers 
and hot water tanks——The National Safety 
Council, 20 N. Wacker Drive, Chicago, IIl. 


(9) Pumps—Bulletin 216, 16 pages, class 
OMS and OMSB multi-stage centrifugal 
pumps.—Pennsylvania Pump & Compres- 
sor Company, Easton, Pa. 


(10) Wetprnc—Catalog 57, 40 pages, 
“Rego” welding and cutting equipment.— 
The Bastian-Blessing Company, 240 E. On- 
tario St., Chicago, II. 


(11) Morors—Bulletin 208, 4 pages, slow 
speed torque motors or rotating magnets.— 
The Ohio Electric Manufacturing Com- 
pany, 5900 Maurice Ave., Cleveland, Ohio. 


(12) Vatves—Booklet, 16 pages, a de- 
scription of the “Lubrotite’ gate valve 
with its uses.—Reading-Pratt & Cady Com- 
pany, Inc., Bridgeport, Conn. 


(13) Preciston Toors—Handbook, 216 
pages, data on gages, small tools, fixtures, 
special machines, and machine shop prac- 
tice—The Taft-Peirce Manufacturing 
Company, Woonsocket, R. I. 
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(14) Pumps—Catalog B3, 12 pages, bal- 
anced single suction series pumps.—De 
Laval Steam Turbine Company, Trenton, 
es 


(15) Power TrANsmission—Revised 
pages for the “New Departure Application 
Book,” additions and revisions to listings 
of types, capacities, dimensions and mount- 
ing details of these bearings—The New 
Departure Manufacturing Company, Bris- 
tol, Conn. 


(16) Grars—Folder GEA-1242A, 4 
pages, Textolite gears and gear blanks.— 
General Electric Company, Schenectady, 
i ae 


(17) Morors—Folder, 4 pages, two and 
three phase slipring and induction poly- 
phase motors.—Century Electric Company, 
1806 Pine St., St. Louis, Mo. 


(18) Crrcurir Breakers—Folder GEA- 
1442, dead front air circuit breakers.— 
General Electric Company, Schenectady, 
N. Y. 


(19) Lusrication—Booklet, 16 pages, 
“Lunkenheimer Oil Cups and Oiling De- 
vices.”—The Lunkenheimer Company, Cin- 
cinnati, Ohio. 


(20) ELevators—Folder, 4 pages, archi- 
tect’s specifications of a standard size 
freight elevator—The Warner Elevator 
Manufacturing Company, Cincinnati, Ohio. 


(21) Tanxs—Regulations of the Na- 
tional Board of Fire Underwriters for the 
construction and installation of gravity and 
pressure tanks, towers, and other equip- 
ment of this kind—National Board of 
Fire Underwriters, 85 John St, New 
York, N. Y. 


(22) Controc—Folder, 4 pages, elec- 








COMING EVENTS 


Second International Heating and 
Ventilating Exposition—In conjunction 
with the American Engineers and the 
American Society of Refrigerating 
Engineers, Cleveland, Ohio, January 
25 to 29, 1932. The exposition is 
under the direction of the Interna- 
tional Exposition Company, Grand 
Central Palace, 46th St. and Lexing- 
ton Ave., New York, N. Y. 


American Gear Manufacturers Asso- 
ciation—16th Annual Meeting, Cleve- 
land, Ohio, May, 1932. Secretary, T. 
bo Owen, 3608 Euclid Ave., Cleveland, 

io. 








trically controlled pumps and pumping 
systems.—The Electric Controller & Manu- 
facturing Company, 2696 E. 79th Street, 
Cleveland, Ohio. 


(23) Power ‘TRANSMISSION — Folder 
GEA-1236A, 4 pages, Fabroil gears and 
gear blanks——General Electric Company, 
Schenectady, N. Y. 


(24) SwitcHEs—New pages for Catalog 
15: page 29-B, four-pole “Kappa” switch; 
page 48-A, “M-25” magnetic motor start- 
ing switches; page 50-A, magnetic motor 
starting switches for remote control; page 
61-A, heater units for “M-25” magnetic 
motor starting switches—The Trumbull 
Electric Manufacturing Company, Plain- 
ville, Conn. 


(25) Prptnc—Booklet, “Piping Tailored 
to Fit,” a reprint of a paper presented be- 
fore the Boston meeting of the American 
Welding Society—Air Reduction Sales 
Company, Lincoln Building, E. 42nd St., 
New York, N. Y. 


(26) ExpaANDED Metat—Booklet ML-24, 
16 pages, “Industrial Uses for Red Top 
Expanded Metal.”—United States Gypsum 
Company, 300 W. Adams St., Chicago, Ill. 


(27) Motrors—Data book, section 210, 20 
pages, geared head motors for speed ac- 
celeration or reduction——The Master Elec- 
tric Company, Dayton, Ohio. 


(28) Arr Startinc Unitrs—Form 1897, 
8 pages, “Air Starting Units for Internal 
Combustion Engines.” — Ingersoll-Rand 
Company, 11 Broadway, New York, N. Y. 


(29) Rerays—Folder GEA-1314A, 4 
pages, induction time relays for a.c. cir- 
cuits.—General Electric Company, Schenec- 
tady, N. Y. 


(30) Morors — Folder, Sterling slow 
speed motors.—Sterling Electric Motors, 
Inc., 5401 Telegraph Road, Los Angeles, 
Calif. 


(31) Metat Coatinc—Folder, 4 pages, 
the metallizer, a device for applying metal 
finishes by means of atomization.—Metal- 
lizing Company of Los Angeles, Limited, 
1218 Long Beach Ave., Los Angeles, Calif. 


(32) Furnaces—Bulletin 220, 4 pages, 
“Falcon” straight line continuous electric 
furnaces for hardening and tempering strip 
steel—H. O. Swoboda, Inc., 3400 Forbes 
St., Pittsburgh, Pa. 


(33) Arc We.tprinc—Plate 30 of a series 
of studies in structural arc welding —“Arc 
Welded Mill Buildings—Purlin Connec- 
tions to An Existing Structure.”’—The 
Lincoln Electric Company, Cleveland, Ohio. 


(34) Stop Nuts—Form 12, 4 pages, 
technical data on the use of elastic stop 
nuts—The AGA Company, Elizabeth, N. J. 


(35) Expiosives — Booklet, 34 pages, 
photographs and descriptioneof experiment 
station and research laboratories.—Hercules 
Powder Company, Wilmington, Del. 


(36) ILtumiInatTion—Circular A-1, 4 
pages, Model 603 direct reading illuminom- 
eter, a light reading instrument——Weston 
Electrical Instrument Company, Waverly 
Park, Newark, N. J. 
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MAINTENANCE 
ENGINEERING 


1931 EQUIPMENT NEWS 


All of the items listed were described in the Equipment News Section 


during 1931. 


Reference symbols refer to issues and page numbers. 


The 


following abbreviations are used to indicate the months: Ja — January; 
F — February; Mr — March; A — April; My — May; Ju — June; Jy — July; 
Au—August; S—September; Oc—October; N—November; D—December 


This index, filed with the twelve 1931 issues, will constitute a valuable 


equipment guide. 


AIR CONDITIONING 
EQUIPMENT 


i SU ee Au415 


BATTERY CHARGER 


Battery charger 


COMPRESSORS, PUMPS 
AND ACCESSORIES 


Couplings, vertical pump.........J} 
Packing, rod and plunger, coil 
and ring forms 
Pumping units: centrifugal, single 
shaft, F98; centrifugal, general 
service, My259; centrifugal ...... 


Pumps: air operated, rotary, 
sump, 100-g.p.m., Ja47; centrifugal, 
direct connected, horizontal, F96; 
centrifugal, manganese-steel, S477; 
rotary geared, oil, 2- to 40-g.p.m., 
F100; rotary, oil, steel body, My261; 
rotary, geared, lubricant or coolant, 
15-g.p.m., Ju317; rotary geared, 


A213; rotary, 1- to 15-g.p.m., D620; 
single stage condensate 


| 





CONTROL EQUIPMENT 


Brakes, electromagnetic, for d.c. 
motors 
Cells, photo-electric ............ 
Contactors: vacuum contact, d.c. 
or a.c., 220 volts, Jy373; heavy duty 
for d.c. magnetic controllers .... 
Control: auxiliary, for circuit 
breakers, D621; pendant type, push- 
button, F97; photo-electric, mono- 
rail, Au414; system, speed, for 
non-synchronous motors, F98; 
master station pushbutton, Ja43; 
stations, pushbutton, explosion proof, 
D619; stations, 4- and 5-pushbutton, 


D622; unit, electrical, for oven 
operation LES, IN See ERTS te 
Controllers: treadle operated, 


N575; drum, for multi-speed a.c. 
motors, D621; d.c. magnetic, heavy 

Relays: directional over current, 
F99; high speed a.c., balanced cur- 
rent, A214; induction, undervoltage, 
a.c., up to 600 volts, F95; indoor 
lighting control, N576; photo-elec- 
tric, 105 to 120 volts, Jy 370; photo- 
electric, lighting control, Oc526; 
photo-electric, D617; photo-electric, 
lighting control, D619; photo-elec- 
tric, high speed, D624; pilot control, 
N577; trip device 


..Ja44 


. 8473 


. .Ja48 


. 8474 





Rheostat, tank, up to 10,000 
SR aa ios gue samonce eal ces ae Fo 
Starters: across-the-line, up to 


2 hp., Jy369 ; across-the-line, manual, 
D623; automatic, explosion proof, 
a.c. motor, ,0c526; explosion proof, 
auto-transformer type, N572; explo- 
sion proof, motor, F101; explosion 
proof, ‘motor, Au422; fire-pump, 
N573; hand operated ac., Ja43; 
manual, a.c., Ja48; motor, across- 
the-line, Oc523; motor, float oper- 
ated, Oc524; reversing, across-the- 
line, squirrel cage motor, Ja43; 
manual, three-pole, D618; reversing, 
d.c. and ac., up to 3 hp. Ju3l6; 
splash proof, across-the-line, $471; 
multi-speed, squirrel cage motors. . 


Switches: automatic, for multi- 
speed motors, N574; control, 125 
to 250 volts, Jy373; drum reverse, 
N576; low trip, F101; mercury 
float, Ja45; miniature control, 10 
amp., 600 volts, Jy374; motor, a.c., 
with low voltage circuits, D617; 
motor starting, D618; for multi- 
speed, changeable pole motors, Ja49; 
safety, for a.c. motors up to 5 hp., 
S476; slip, for a.c. motors, F96; 
time, My262; time, motor operated, 
Oc521; time, synchronous motor 
type ee 





.. «J y372 


....-D621 
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FURNACES, OVENS 


AND DRYERS 
Dryers, rotary, roller bearing......F102 
Furnace, high-temperature ...... Mr150 
Heater, oil-fired oven...........Mrl47 


HEATING AND VENTILATING 
EQUIPMENT 


Brackets, for mounting electric 
a eer ene ieenee Saintes Ju317 
Dust collector, wet-type........... S477 
Exhauster equipment for buffing 
machines ..... ...Ju313 
Fans: heating ‘and. ‘ventilating, 
My262; ceiling, reversible, 36- and 
60-in., My263; 12- to 16-in........ Jy373 
Heaters: unit, cabinet type, 
Mrl148; electric, railroad - switch, 
600 watt, 110 volt, My261; disk fan, 
aluminum welded, D619; electric 
space, D624; electric, air, 1,000 to 


4,500 watt ...... .D625 
Radiator, concealed . eo. """Mr149 
Ventilators, portable Sateen bow ee 


LIGHTING EQUIPMENT 
AND ACCESSORIES 


Capacitor, neon sign, 2- to 1-kva.. . .Ja45 
Fixtures : indirect lighting, Mr151; 
combined ultra-violet and semi- 
indirect ... LD 
Floodlights : 100 watt, general 
utility, A217; wide-angle, S473; 
200 watt lamp ... ..N573 
Lamps: 40 watt, gas filled, “A217: 
5 watt, 110-, 115-, and 120- volts, 
My262; utility, Ju309; ultra-violet, 
Au421; vacuum type, 30 —watt, 


| ne ae ~ io, ERS 
Lighting unit, fort use with photo- 

electric relays ... ...N5Z1 
Neon units, for industrial illumi- 

nation ... ..Mr151 
Panels, lighting, ‘dead front... .. F101 
Short-circuiting device for Mazda 

lamps ..... REO 
Sunlamp Gules ............2.eRS 


LUBRICATION DEVICES 


Apparatus, lubricant-testing .......F95 
Oilers, multiple automatic........ Jy369 
Unit, lubrication, adjustable wick, 

oil feed OT er ae (eae 

MATERIALS 

Alloy, nickel-iron ..... Ee et Jy371 
Insulating material, laminated. .....Ja48 
Molding compound .............. D620 
Steel, low alloy .... Se 
Steel plate, nickel- clad. .. eae’ 
PPE. ac s0sceswsunabes Au423 
Wrought-iron sheets ............. D622 





MATERIALS HANDLING 
EQUIPMENT AND ACCESSORIES 


Bins: sectional, metal, Mr146; 


nesting, sectional-type.............. Ju310 
Bucket, crane ..... ae ak wines e Jy371 
Car, dump and locomotive, gaso- 

EO er ee 
Car neat electrical, capstan 

type ... sc deed ae cc eles 5 


Conveyors: shaker, 20-hp. drive, 

Ja46; ball transfer, up to 500-Ib. 

ka Oe i cmdinks Sew cones 4 Jy372 
Cranes: full revolving, on crawler 

tractor, F97; revolving, for use on 
tractors, A217; portable, 500- to 
2,000-Ib. capacities, My260; hand 
power low headroom, S472; trac- 

tor mounted, with electric magnet. ..Oc523 
Excavator, gasoline, 4-cu.yd......Oc521 
Hoists: electric headroom, Ja49; 

electric chain, 4- to 3-ton, F98; 

electric, floor operated, Mr145; air, 

l-ton, Mr149; chain, aluminum 

alloy, A216; electric, limited head- 

room, 4- and 1-ton, Ju314; elec- 

tric, 3- and 4-ton, Ju315; gov- 

ernor, safety overload, Ju316; air, 

80-lb. pressure, 1-ton, Au419; elec- 

tric, trolley type, S472; hand oper- 

ated, N572; screw, N574; devi and 

loaders ....... PO ee! 
Loader, portable ieee ...Jy372 
Locomotives : industrial, gasoline- 

engine, F100; gasoline, 2. to 4-ton...D620 
Machines: lifting, ball bearing, 

Ja40; loading, gasoline-powered, 

F96; parking, automobile.......... My261 
Monorail system, 5-ton............S473 
Separator, magnetic pulleys for, 

12-m: diameter .........:.:. 
Tractors : heavy-duty crawler with 

high shovel, N571; diesel, 60-hp., 

N571; gasoline, 50-hp...............D618 
Trainer, conveyor belt ... 00ers 
Trucks : electric elevating, Mr151; 

electric, telescoping-tiering, A217; 

electric, utility, Ju314; hand lift, 

up to 5,000-Ib. capacity, Ju315; 

lift, for tin plate, Jy373; electric, 

telescoping fork, Au417; lift, gaso- 

line, Au418; gasoline driven, tier- 

ing, Oc519; jack tongue, hand lift, 

Oc522; fork type, N571; ones 

welded steel-box ..................D623 


METERS, GAGES AND 
ACCESSORIES. 


Absorbers, pulsation .............Au420 
Calculator, electric wiring and 
RES ae SO AT mee” D620 
Divinator for locating imbedded 
ES as senate 
Flame analyzer Scottie Sie er cias ts tee 
Flowmeter, indicating .......... Oc527 


Gages: mercury-column, pressure 
and vacuum, My261; protector and 
non-pulsator for, Ju309; pressure, 


multi-contact-making .............0c519 
Groundometer .. .......:.....: Mr152 
Indicator, moisture content .... Au418 


Instruments: recording, photo- 
electric, Ju308; flush type graphic. .0c522 

Kits, portable testing.............Ju317 

ne EEO Te, | 


Meters: air-fuel ratio, Au415; 
time, ac. Au421;  recording— 
demand watthour ...... .. Au422 
Pyrometers : indicating, ‘controller 
for, Ja44; indicating, control for, 
A213; potentiometer Ju308; poten- 
| TS SAS MND 
Recorders: seven-day, for ma- 
chine operating time, Mr150; time, 
for signaling systems, Ju308; opera- 


Bs oon Mum he Ge cet 0c519 
Regulator, time cycle Bs ee ities at Mr149 
Rheostat and dencmmnene slide- 

wire .... .  SAZTS 
Scales : unit-type, Mr148; beam, 

ee foe ee $472 
Test set, portable, for dielectric 

strength of transformer oil........ My263 
Tester, taemlation 2... .6..6005..4 Mr145 
Thermometer, removable front... .S476 
Thermostat, two-temperature.....N575 


Transformers, portable, current.. My264 
Tubing, compensated, capillary....A216 


MOTORS AND GENERATOR 
EQUIPMENT AND ACCESSORIES 


Bases, motor, welded steel........ Ju312 
Covers, drip, for motors.........Mr150 
Gear unit, four speed, squirrel 

cage motor and speed _ reducer, 

eS | Re ee ee ee My262 
Generators: low voltage, d.c., 

Au423; electric-steam, 0c526; elec- 

troplating, low voltage ............. D623 
Growlers: internal, A217; adjust- 

able internal and external, Fo est. 

a ae er eee .. .Ju309 
Holder, brush ...... __Mr147 
Motors: reversing, single- phase, 

repulsion-induction, Ja39; standard- 

ized rotor and stator parts, Ja42; 

synchronous, commutator, 3- to 

3-hp., Ja45; synchronous, salient 

pole, F99; totally inclosed, fan 

cooled, Mr145; inclosed, induction, 

ball bearing, Mr147; right angle 

shaft, Mr146; parallel shaft, single- 

phase and d.c., 1/30- to 5-hp., 

Mrl149; completely inclosed, fan 

cooled, A216; box frame, semi-in- 

closed heads, 4- to 3-hp., A216; 

drip-proof, My263 ; fractional horse- 

power, all standard types, Mv264; 

squirrel cage, separable parts, 

My259; squirrel cage, ro- to 4- 

hp., My263; inclosed and geared, 

#- to 30-hp., Ju311; explosion 

proof, Ju314; totally inclosed, fan 

cooled, Au420; ball bearing, Au421; 

steel mill, S474; vertical d.c., S477: 

adjustable shaft, Oc520; deep well 

pumping, Oc522; small d.c., N572: 

totally inclosed, fan cooled, N573; 

fractional horsepower a.c., D617; 


vertical, 1/20- to 4-hp............. D622 
Motor-generator sets, 1- to 5-kw., 

125- and 250-volt .......... ...Ju310 
Rotors, herringbone for 1- to 

SS ae re 


PAINT AND PAINTING 








EQUIPMENT 
Air finisher, portable, 3-hp ey Ju310 
Drying —— automatic air- 
coating and, chs Ae Die ..Au419 
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.N573 
.Ja44; N574 
Strainer, removable bottom, paint. . D622 


Paint, protective, for steam lines. 
Spray painting outfits..... 


Tanks, 
60-gal. 


pressure feed, 3- to 
ee Se ee ape eee My260 


PLANT SERVICE EQUIPMENT 
AND MATERIALS 


Air filter for low velocity flow... .Ju311 
Blueprints, process for develop- 

OR eee hs hee aie an D623 
Cleaning compounds ............ O0c523 
Clocks, electric, wall models...... N576 
Cotton, mineentes in cylindrical 

container ... -savl tee 
Cribbing, ingot iron for retaining 

We occu or Ju309 
Door, vertical steel ITE peer ee Mr152 
Drawing board top . . .F96 
Dressing, rubber belt Au416 


Dryer, sheet, blueprints up ry 24 
IN. CWIde 55-325 
Elbows, welding, wrought i iron. 


..-Ja40 
. -Ju316 


Fittings and tubing, compression . "My265 
Fittings, pipe, for welding...... Au416 
Floor armoring, reinforcing steel. .Ju315 
Floor plate, slotted, Oc525; four- 

Waw HOM ESING si enero rd D625 
Flooring, wood block, herring- 

bone pattern, A213; leather com- 

position, My261; wood, cushioned. ..D617 
Goggles, welders’ Au419 
rates, m6 GOOF 6.5.6.5... 55. N574 
Grids, hydro-thermal arya 
Ladder feet, safety............. Mr152 
Re ES ee eck Gee oes F103 
Matting, rubber for switchboard 

bie On ee raat asee S477 
Method for soldering glass tubing. .Ju313 
Packing, > U-type Rees atte 

Au417; asbestos sheet ...... . S476 
Piling, Se es Au417 
Protective coating against ‘heat 

| SR le Pe re ee Oc521 
Shower and — room, cir- 

cular D624 
Silencer and air filter unit. .. Au423 
Soap, powdered for grease re- 

RVR ee ee et Siero Fe ee oes My264 
Support for pipe insulation ....... D623 
Sweeper, power, with 60-in. 

broom ane ..D625 
Trap, steam, differential- setting. .. 8471 
Tubing, tantalum, copper coated, 

Ju317; flexible, bronze alloy.... D624 
Turbines: mechanical drive, 

single-stage, 250-Ib. per sq.in. pres- 

sure, Ja47; single-stage, mechanical 

drive, 1,750- to 3,600-r.p.m.. Ja48 
Valves: air, positive action, Ja4l; 

dripless, solenoid operated, 3-, 1- 

and 2-in., Jy369; hydraulic relief, 

2,000 Ib. pressure, Au418; non-chat- 

tering relief, Au420; solenoid oper- 

ated, Au423; multi-stage, S476; 

blow-gun, S473; gate, lubricant- 

So 24 IRS eS Se Aa SD ric D620 
Water coolers, electric...........Jy371 
Welding fittings .... Oc521 


POWER TRANSMISSION 
EQUIPMENT 


Back stop, for prevention of shaft 


Bearings: ball felt protected, 
closed type, Ja39; cageless tapered 
roller, My259; ball, wide inner ring, 
single row, Ju312; pillow block, 
Ju313; roller, heavy duty, Au416; 
micarta roll neck, S471; roller, self 
aligning, S472; ball, felt protected 
Mu es cae lass coke Oc524 
Bushings, self lubricating, bronze. Au421 
Chain, roller, uniform pitch D625 
Clutches: one-way, for 4- to 4-in. 
shafts, Mr146; centrifugal, Mr152; 
inclosed friction disk............. 
Compensators, for bearing adjust- 
ment 
Couplings: cross type, forged 
steel, Mr153; small, flexible, chain 
and sprocket, Ju308; flexible, 
Cae eET 
Drives: V-belt, Ja39; variable 
speed, 2- to 74-hp., Ja41; short 
center, flat belt ...... ..Mr145 
Gears: welded steel, heavy duty, 
Ju308; all welded blanks {66.. «+... Jesi2 
Pulleys: V-belt, pressed steel, 
Ju315; V-belt, pressed steel, inane 
surface covering for .. : 
Speed reducers: vertical worm, 
leakproof, Mr147; with extended 
shafts, Mrl147; worm-gear, with 
gear shift, Mr148; vertical, up to 
100 hp. Ju314; up to 18 hp., 
Au423; steel housings for, Au423; 
heliocentric, 3- to 150-hp., Oc523; 
two speed, worm gear .-... 
Starter, automatic and flexible 
coupling 
Transmissions: variable speed, 
inclosed, A215; variable speed 
hydraulic, Au414; variable speed 
motor pulley, S471; electro-hy- 
draulic, 5-hp., Oc525; pulley, 
multi-V-belt, variable speed N575 
V-belts, for 33-to 20-in. sheaves Au420 


.. Au421 


RECTIFYING EQUIPMENT 


Rectifiers: heavy duty, metal 

plate, Ju315; mercury-arc ....... y370 
Units: power for converting 

a.c. to d.c., Ju311; power filter... Ju317 

° 

SHOP TOOLS AND MATERIALS 
Attachments for ~ converting 

height to depth gages ............ S476 
Blower, motor operated ........ N575 
Buffers: 3-, 5-, and 72-hp., 

V-belt, Ja48; 10- to 15-hp....... Mrl145 
Cs Sc eens _ F96 


abrasive, . .. 


Ja45; j y369 
a48 


Cut-off machines, 


Diehead, threading ............ 
ng stock, ratchet, 4- to 2-in. 

©” TOSS SIN peat ag Mi eek Us eae ee F99 
Dolly, MN ak oO a Mr149 


Drills: electric, hand, 3-in., 
Ja49; portable electric, 3-in. slow 
speed and #-in. standard duty, 


A214; right angle, 23-in. Ja47 

Filer, air, 30- to 100-lb. pressure.....F95 
Paes, seGGtiie . 6.28 0c526 
Fittings, for 12-in. pipe ...... F103 
Floor edger, portable ......... Ju316 


Floor surfacer with adjustable 





reversal 


drum 





EE am ree Mrl148 
Grinder and buffer, portable, 
Cleetrie se ee ee A216 


Grinder and sander, 4,600 r.p.m.Au419 
Grinders: commutator and slip- 
ring, A215; Jy370; single phase, 
up to 2 hp., Jy370; tool, electric 
welded steel, Au419; V-belt .... 
Groover, electric, for weather- 


MG ge Ss en one eee N572 
Hard-facing materials ......... My265 
Journal jacks, aluminum....... Oc519 
Lathe, screw-cutting .......... Oc522 
Pipe and bolt machine ........ Oc520 
Pipe cutter, hand or power, 

mete OO I on 2 8 eo ks F102 
Pipe machine, portable........ O0c524 
Pipe, spiral welded ............ Mr149 
Pipe threaders: portable ..A214; N573 
Pipe vise, chain type ......... $475 
Pots, electric: glue. 3. 005... F99 
Presses: foot, toggle lever, 

An422; hydraulic, 20-, 40,- and 

60-ton, D619; universal, dis- 

IES 53. 555 cee cv tee D622 
Sanders: dustless, 1-hp., Jy371; 

portable, belt-type .............. A215 
Saws: attachment, for portable 

electric drill, Jy371; band, two- 

and three-wheel, Ja41; portable, 

uiiversal: ‘motor 2. 23: Aes cae ok Au417 
Screw extractors .............. 0c525 
Soldering irons: cordless, Mr150; 

ie: See Ae oe ad oo oe eo es Ju312 

Tilters: carboy, safety clamp for, 

PIGS: cOPbOe ko AN A D622 
Tube benders, hydraulic steel. .Au415 
Tubes, seamless lined steel....Mr150 
Vise posts, portable ........... S477 
Vise stand, tool chest combina- 

Get... ec ee eee Au415 
Vulcanizer, rubber belts up to 

ek int otha Ja39 
Wheel cutter, 4- to 2-in. range.. Ja49 


Winding and banding machine, 
BT i a RIE SRG tomn Mor eens my Mr151 
Wire rope, performed ......... A217 
Wire threading terminals, for 
0- to 6-gage _. J v374 
Woodworking machine, com- 
bination*of all common tools... 
Wrenches: alloy steel, 2- to 
13-in., My262; detachable socket, 
bbe Des ee Ja42 
Wrench sets: 87 chromium- 
plated wrenches, 2- to 18-in. 
sizes, Ju313; extra heavy duty, 
Jy374; 2- to 14-in. socket range. : 


.My264 


D623 


SUBSTATION EQUIPMENT 


Bushings, high capacity, roof. .Mr153 





Bus clamps, roller type ...... 0c520 
Bus support, 25-kv., heavy 

x a Sig ss titi ties ned Sune eae a45 
Cable junction box, aluminum- 

Be ise coger ern D618 
Circuit breakers: indoor oil, 600 

and 1,200 amp., 15,000 volts, 

A215; triple pole, oil ............ Oc522 
Clamp and expansion washer.. N575 
Connectors, copper, busbar....Mr153 
Cubicles, weatherproof, for 

automatic switchgear ........... F100 
Disconnects, fused, single pole, 

Spain IS ss ois een ees Ju315 
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Fuse, spring type 
Mechanism, 
Mountings: outdoor fuse, sin- 
gle phase, high voltage, Ju317; 
fuse, l-amp. 

Spreader head, cable, oil filled. . 

Switches: gang operated, discon- 
necting, Ja41; disconnecting, 600- 
amp., 37-kv., single pole, Ja45; 
7.5-kv., single pole, indoor type, 
disconnecting, Ja47; disconnect- 
ting, 4.5-kv., 300-amp., F98; gang 
operated disconnecting and air 
break, My260; disconnecting, porce- 
lain housed, 400-amp., 7,500- 
volts, My263; fuse, open type, 
7.5- and 15-kv., 30- and 60-amp., 
Ju311; disconnecting and fuse 
mounting, 15-kv., Ju314; discon- 
necting, 15-kv., 600-amp., Jy372; 
high voltage, gang operated, 
Au418; gang operated, 7.5- to 
161-kv., S475; grounding,. gang 
operated, Oc527; disconnecting, 
7.5-kv., 200-amp., N576; single 
pole disconnecting, 7.3-kv. 

Switchgears: 600-volt, metal in- 
closed, draw-out, Ja44; metal 
clad, unit type, Ja47; metal clad, 
Ju310; metal clad, 600-amp. 7.5- 
v., Ju312; metal clad, 65,000- 
kva., 7,000-volts, Au417; metal 
clad, 7.5-kv. 

Switch houses: outdoor, up to 
15,000 volts, F102; outdoor 

Switch units: gang operated, 
F99; single pole, remote control, 
4.5- to 23-kva. 


Terminators: cable, Mr148; mul- 
tiple conductor .... Sis ; 
Transformers, air cooled in- 


sulating and auto 


switch operating... 





Mr146; 


Blowpipes: welding, 
medium pressure 
Cutting apparatus 
Electrodes: for 
corrosion resisting steel, 
welding, Au420 
Manifolds, 
tank 
| a 
Torch, blow, 1-qt., seamless 
brass tank, Jy369; cutting, S474; 
welding, and cutting attachment, 
$475; cutting and welding 
Welders: 600-amp., electric or 
gasoline drive, Ja39;_ portable, 
semi-automatic, open or shielded 
arc, Ja42; pipe line, 600-amp., 
engine driven, Ja43; hydrogen, 
automatic, longitudinal seam, 
Ja46; electric, portable, F100; 
portable, 200-amp. gasoline en- 
gine, F102; 8.5- to 125-amp., 
Au418; 100- to 600-amp. 


arc-welding 
A126; 
welding, "twenty 


EQUIPMENT 


Attachment with hand 


grip 

Attachments, electric, armored 
| cord cap and connector 

Bond, nut, spur type ’ 
| Cables: underground, 600-volt, 
| single conductor, My263; under- 
ground, non-metallic and metal- 


cap, 





Cable boxes, low voltage, under- 


ground 


WELDING EQUIPMENT 


WIRING AND _ DISTRIBUTION 


lic, Ju312; oval and oval tubing.. } 





S474 





Camilo wie RS LADS, 
Circuit breakers, air, 4,000- 
amp. a.c. and 10,000-amp. d.c..... 
Clamps, ‘fase «ho. oo 
Conduit, easy bending ........ 


Conduit fittings, vapor proof. 
Contactors, a:c. andtic.: ......:.<< 
Cutouts, fuse, porcelain housed 
expulsion type 
Fuse reducer 
Hangers for conduit and pipe 
up to 23 in. 
Insulation, 


colored rubber, for 


Colle “Wie 6 iS he ee 
Insulator, tesiler eee 
Panelboards, interchangeable 

| Se Om NET. ait *) cme 
Panels: safety, Au422; fuse, 


branch circuit .. 
Plug cap, flush motor 
Receptacles: with outlet box 
cover, Ju312; screw ring 


Sockets, porcelain, 3- and #-in. 
REPOS. coe Sh sae ee eens 
Splice boxes, cable, two-, 


three,- and four-way 
Supports, collector rail 
Switchboard devices, plugs and 
receptacles .. 
Switchboards, standardized sec- 


tional, totally inclosed ........... 
Switches: flush tumbler, 10- 
amp., 125- or 250-volt, My265; 


cord, tumbler type, Ju316; safety, 
Au4l16; heavy duty, safety, S475; 
front operated, safety, Oc524; 
service, range and meter, Oc527; 
mercury tumble 


Twist-lock devices, three-wire. . 
Wire and _ cable, insulated 
MISHMANINGIR: =. 5 bsg wc noone eis 


Au416 
D625 
My263 


.Mr153 


Au416 
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